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Mercury Perception, Community Awareness and Sustainability Implications for 
the Tampa Bay Region, Florida 
 
Trina Halfhide 
 
Abstract 
 
Over one million acres of land and water in Florida has been classified as impaired by 
mercury. Approximately 80% of national fish advisories are issued due to mercury 
contamination. There have been a number of consumption advisories in the Tampa Bay 
Region for locally eaten fish such as largemouth bass (Micropterus salmoides), bowfin 
(Amia calva), and alligator gar (Lepisosteus osseus). The main purpose of this study was 
to determine if there is adequate dissemination of mercury related risk information by 
government agencies to recreational and subsistence fishermen in the Tampa Bay Region. 
This research revealed that government agencies utilized simplified models when 
addressing mercury consumption risks in Tampa Bay. Most of the popular fishing sites 
and public parks in the Tampa Bay Region have no advisory signs warning fishers of 
possible mercury contamination in fish. The majority of survey respondents (88.4%) 
consumed the fish they caught.  There was statistically significant evidence suggesting 
online sources of public health information influenced viewing of fish advisories. This 
study determined factors: sex of licensee, above median levels of income and type of 
license also influenced viewing of fish advisories. Results indicated that women were less 
likely to view fish advisories than men. In addition, the viewing of fish advisory 
information by women of reproductive age was not significantly different to all other 
female age groups.  Behavior among participants varied and was dependent on individual 
perception of mercury risks and nutritional benefits associated with consumption of fish.
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Chapter 1: Introduction 
 
Risk perception is an integral component of environmental justice, which is the concept 
of social stratification based on race, gender, class and power distribution (Čapek, 1993). 
Many notable researchers such as Slovic (2008), Kasperson (1988) and Cutter (1993) 
believe that one’s understanding of risks plays a crucial role in behavior and ultimately 
the risks to which an individual is exposed. However, in most cases, risk behavior does 
not necessarily produce a response which would reduce a theoretical risk (Kasperson, 
1988; SjÖberg, 2004). Risk behavior is a function of the perceived risks and benefits of 
an activity to an individual. The actual behavioral response of an individual may not 
mimic the expected response given the theoretical risk.  Risk communication by agencies, 
that are responsible for protecting public health is imperative in reducing health risks to 
Tampa Bay subsistence and recreational fishermen from the indiscriminate consumption 
of locally contaminated fish. Maintenance of a healthy human population could be 
considered a success indicator of sustainability.  
 
There are numerous definitions for environmental justice; however, this study will 
employ the United States Environmental Protection Agency’s (USEPA) definition of 
environmental justice as it relates to information access. This definition was chosen as the 
USEPA was one of several agencies responsible for ensuring no members of a population 
have disproportionate environmental health burdens. The Clinton Executive Order signed 
in 1994 outlines that federal agencies have a responsibility in ensuring that programs, 
policies and activities do not employ inclusion or exclusion factors that may negatively 
affect or benefit certain racial or ethnic groups more than others. Environmental justice 
has been defined by the USEPA (2009) as: 
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The fair treatment and meaningful involvement of all people regardless 
of race, color, national origin, or income with respect to the 
development, implementation, and enforcement of environmental laws, 
regulations, and policies. EPA has this goal for all communities and 
persons across this Nation. It will be achieved when everyone enjoys the 
same degree of protection from environmental and health hazards and 
equal access to the decision-making process to have a healthy 
environment in which to live, learn, and work.  
 
It should be noted that although this definition supports the concept that everyone is 
entitled to equal access to the decision-making process. Many studies have noted that 
equal access does not necessitate equal outcomes. Unequal access to risk information 
could hamper the decision making process. For any given person to have equal access to 
the decision-making process, one must be knowledgeable of the liberty rights and judicial 
laws which entitle a person to such privileges. Tampa Bay fishermen and fisherwomen 
may be considered increasingly vulnerable if they are not aware of local fish advisories. 
One objective of this study is to determine if there is equal access to information related 
to mercury consumption risk from recreationally obtained fish in the Tampa Bay Region.  
 
Most inland populations should not face grave consumption risks from commercial fish. 
Estimates by the U.S. Department of Health and Human Services, (1999) stated that the 
general United States population consumes commercial fish which commonly contains 
less than 0.2 ppm methyl mercury, presenting minimal risk in terms of concentration 
exposure for those eating a portion size of 32 ounces per week. In addition, few persons 
eat more than the suggested weekly limit of 35.2 ounces (U.S Department of Health and 
Human Services, 1999). However, in coastal regions along the Gulf of Mexico, such as 
Tampa Bay, population consumption of locally caught fish tends to be higher (Ache et 
al., 2000).  Most commonly consumed freshwater fish, such as largemouth bass 
(Micropterus salmoides), bowfin (Amia calva), and gar (Lepisosteus osseus) as well as 62 
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saltwater fish including King Mackerel and all shark species exceed the USEPA mercury 
screening level of 0.4 ppm and consumption should be limited to the recommended 
guidelines (Karouna-Renier et al, 2008).  Florida has the longest coastal border in the 
United States, which gives Florida residents easier access to coastal fishing resources 
than most other states (Karouna-Renier et al, 2008). Tampa Bay is a hub for recreational 
fishing and has seen an incredible growth of recreational boat fishing. It was estimated 
that there were approximately 125,000 recreational boats registered in 2005 in 
Hillsborough, Pinellas, Sarasota and Manatee Counties (Sidman et al, 2005). All areas 
were within 40 miles of the Tampa Bay regional coast. Recreational and subsistence 
fishers with extensive access to fishing resources, such as those in Tampa Bay, are known 
to consume larger amounts of fish than the general population (U.S. Department of 
Health and Human Services, 1999). People who consume greater than 3.53 ounces of fish 
every day are considered high-end consumers (U.S Department of Health and Human 
Services, 1999). High-end consumers eat 10 times more fish than members of the general 
population. Subsistence and recreational fishermen routinely fish familiar and similar 
water bodies, which may increase an individual’s exposure to methyl mercury if these 
waters are contaminated (U.S. Department of Health and Human Services, 1999).  
 
Regular fish consumption plays a crucial role in maintaining cardiovascular health; 
however, fish consumption in the United States is the primary source of exposure to 
methyl mercury (Anderson et al., 2004). Cellular necrosis or death of nerve and muscular 
cells are expressions of mercury poisoning at the cellular level. Diseases, such as 
coronary heart disease and Minamata disease associated with the consumption of 
mercury contaminated fish are expressions of mercury poisoning at the systematic level 
(Counter and Buchanan, 2004; Cernichiari et al, 2007). Coastal populations such as 
Tampa Bay could be considered vulnerable to mercury poisoning as the Florida Peninsula 
has one of the highest wet deposition levels of total mercury in United States (Karouna-
Renier et al, 2008).  Consumption of locally contaminated fish in the Tampa Bay region 
is a particular concern to high risk groups, such as pregnant women and children. These 
vulnerable groups may indiscriminately consume contaminated fish and be subject to the 
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associated health risks. Mercury exposure from contaminated fish presents insidious risks 
to the recreational and subsistence fishing population of Tampa Bay, hence risk 
communication is imperative in maintaining a healthy coastal community that can make 
informed health decisions. This study will estimate consumption patterns among 
participants within the Tampa Bay Region (Hillsborough, Pinellas and Manatee 
Counties) and determine if recreational fishing licensees had previously viewed a 
consumption guide mentioning that mercury is found in high risk fish species, such as 
shark and king mackerel. A semi-structured survey was conducted between November 
2008 and August 2009 at five highly visited publicly accessed fishing areas. These 
surveys were conducted to determine if risks associated with consuming mercury 
contaminated fish are being understood and individual risk behavior was modified to 
reduce conceptual risk. 
 
Ultimately, this study examined if risks associated with fish are communicated 
effectively by state and local agencies to all fisherfolk in Tampa Bay. The research was 
designed to determine if access to risk consumption information allows for informed 
health decisions. Information access and risk understanding are now being regarded by 
many researchers and agencies as a necessity to sustain public health in the wake of rapid 
industrialization (Shrivastava, 1995; Kar et al. 2001).  
 
1.1 Problem statement 
 
Humans are intuitive toxicologists, relying on their five senses to detect risks, including 
the risks that are associated with unsafe food (Slovic, 2000). However, mercury does not 
have a detectable smell or taste, and its most toxic form, methyl mercury, is chemically 
bound to protein and fat in fish. No mercury advisories were posted at the investigated 
state parks along Hillsborough River or publicly accessed fishing areas in Tampa Bay. 
This suggests that persons fishing along the Hillsborough River and off- Gandy Bridge 
may have limited sources of information at fishing sites. Pamphlets with Hillsborough 
fish advisory information could be obtained from local doctors’ offices and agencies’ 
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headquarters. Most agencies’ advisories were available online. It is imperative that 
persons consuming fish, notably recreational and subsistence fishermen are informed and 
understand the risks associated with the consumption of fish from contaminated sources. 
Ignorance of mercury contamination in Florida fish creates a significant health risk for 
those individuals who consume this resource. Effective risk communication by agencies 
relating health concerns associated with consuming locally contaminated fish in the 
Tampa Bay Region is a poorly addressed issue.
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Chapter 2: Literature Review 
 
2.1   Introduction 
This chapter is divided into four sections and comprises the following: 1) The fate of 
mercury and health endangerment, 2) The role of fish advisories, 3) Introductory 
concepts of sustainability and 4) Sustainability as it relates to risk perception of mercury 
in fish. 
 
2.2   The fate of mercury and health endangerment 
 
The Southeastern region of the United States, particularly the states along the Gulf Coast 
experiences some of the country’s highest deposition of mercury (Karouna-Renier et al. 
2008).  For example, Florida Department of Environmental Protection (FDEP) estimates 
over one million acres of the Everglades system alone has been impacted by mercury. In 
addition, the Florida Panhandle, which includes the greater Tampa Bay Region, receives 
some of the highest levels of wet deposition of total mercury in the region. Moreover, the 
USEPA (2008) identified sites in the Lower, Middle, Upper, and Old Tampa Bay in the 
Tampa Bay Watershed as impaired due to mercury contamination. These sites as well as 
other impaired water bodies are depicted in figure 2.1 
  
Figure 2.1:  Regions of Hillsborough classified by Environmental Protection Agency 
(EPA) as being impaired by mercury 
 
Mercury is a naturally occurring metal, however most mercury present in the 
environment can be attributed to anthropogenic activities (USEPA, 2008). Both local and 
long-range (non-point) sources contribute to mercury deposition problems in the Tampa 
Bay Region. Local atmospheric sources include coal-fired utilities, municipal incinerators 
and industries. Estimates suggest that present coal consumption has more than tripled 
1930s amounts. Coal-fired power plants are the largest local contributor to Florida 
mercury emissions (Husar and Husar, 2002). Many researchers argue (Bergan et al., 
1999; Jeffe, et al., 2005) that the majority of global anthropogenic mercury can be 
attributed to Asian sources and not local sources. Many researchers argue (National 
Atmospheric Deposition Program/ Mercury Deposition Network, 2009; Karouna-Renier 
et al, 2008) that Florida is a sink for regional and global mercury. Transboundary sources 
include mining metals and smelting. Mercury is used in many countries including 
6 
 Guyana in the amalgamation process to increase gold yields. Figure 2.2 shows the largest 
10 national users contributions to the global emissions.     
 
Figure 2.2: Largest 10 national contributors to global mercury emissions (UNEP, 2008), 
pp.14 
 
Mercury exists in three oxidation states; Hgo, Hg+ , and Hg2+ and can also form organic 
compounds, with methyl mercury, being the most toxic. Mercury, like other heavy metals 
such as arsenic and lead tend to accumulate in the lithosphere (earth’s sediments) and 
biosphere (living organisms).  Mercury undergoes complex interactions from air-water 
and, water- sediment interactions in which biotic and abiotic factors play a crucial role in 
its transformation. 
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Figure 2.3:  Fate of mercury in the environment (University of Wisconsin, Eau Claire, 
2009) 
 
When methyl mercury is associated with the sediment, sediment feeders such as Channel 
Catfish (Ictalurus punctatus) and Quillback (Carpiodes cyprinus) consume sediment 
containing mercury. Mercury then bio-accumulates in an individual fish.  Quillback is not 
a popularly consumed fish among the human population, due to its small size. However, 
this fish is commonly eaten by game fish such as largemouth bass (Micropterus 
salmoides) and gar (Lepisosteus osseus). Methyl mercury and total mercury alike, 
biomagnifies up the food web with fish sometimes having 5 times more methyl mercury 
than periphyton (refer to figure 2.3) (Cleckner 1998). Fish feeding on copepods 
assimilated more methyl mercury than inorganic mercury due to the larger amounts of 
methyl mercury present in the soft tissues of the copepods (Lawson and Mason 1998).  
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Figure 2.4: Biomagnification of methyl mercury in the food web hierarchy, adapted using 
results from (Cleckner 1998) and (Howard, et al. in press, 2009).   
 
Most commonly consumed freshwater fish in Florida include game species; largemouth 
bass (Micropterus salmoides), bowfin (Amia calva), and gar (Lepisosteus osseus) and 62 
saltwater fish including King Mackerel and all shark species exceeded the USEPA 
mercury screening level of ppm (Karouna-Renier et al, 2008). Kannan and Faladysz 
(1998) determined that Hardhead Catfish and Gafftopsail Catfish in Tampa Bay 
contained mean methyl mercury of 1.7 and 2.24E-3 ppm (parts per million) wet weight 
respectively. Largemouth bass from the Hillsborough River, Tampa Bay contained 0.56 
ppm mean wet weight of total mercury (Howard, et al., in press, 2008). 
 
These biochemical and magnification processes are crucial in influencing how much 
mercury an individual is possibly exposed to when consuming a given species of fish. 
Approximately 80% of fish consumption advisories are due to mercury contamination 
(USEPA, 2008).When considering the largemouth bass from the Hillsborough River, 
Tampa Bay which contained 0.56 ppm mean wet weight of total mercury (Howard et al., 
9 
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in press, 2009), it is not considered safe to consume by USEPA consumption guidelines. 
The determination of theoretical consumption risks are discussed in section 3.2.  
 
2.3    The Role of Fish Advisories  
 
For the State of Florida, mercury contamination has been a persistent and visible problem 
for decades, as levels found in fish and other wildlife are some of the highest measured in 
the United States (USEPA, 2008). In 2003, the United States Environmental Protection 
Agency (USEPA) identified the Hillsborough River as being impaired and a high risk 
priority area for mercury contamination. State and Federal agencies, such as the Florida 
Department of Health (FDOH) and the USEPA have posed safety concerns regarding 
specific fish and shellfish consumption from the Hillsborough River and Tampa Bay.  
Such concerns have been seen in advisory warnings. For example, advisory warnings for 
the Hillsborough River can be found on federal, state and local agencies’ websites 
(Florida Department of Health, 2008), (Florida Fish and Wildlife Conservation 
Commission, 2008).  Most advisories specify the fish or wildlife species of concern; 
recommended daily or weekly consumption quantity, fish catch size, and the 
consumption portion size (U.S. Department of Health and Human Services, 1999).   
 
Florida Department of Health (FDOH) established tolerance levels for the consumption 
of fish and regards fish which have more than 1.5 ppm of total mercury unsafe for 
consumption. Although fish with concentrations between 0.5 and 1.5 ppm total mercury 
are considered edible, consumption should be limited to the stipulated guidelines (Florida 
Department of Environmental Protection, 2008). Fish mercury concentrations with less 
than 0.5 ppm are considered safe for unlimited consumption for a 156 lb person 
consuming a single 8 oz. serving of fish per week (FDEP, 2006). During a fish advisory, 
FDEP recommends limiting the consumption of certain fish in pregnant women and 
children to once a month, whereas once a week in all other individuals (FDEP, 2006) and 
may deem some fish such as largemouth bass and gar unsuitable for consumption in areas 
such as Black Creek Canal (C-1). These values were based on a body weight of 70.7 
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kilograms and an 8 ounce (half-pound) serving of fish. It should be noted that the 
Department of Health issues advisories when the levels of mercury are of public health 
concern. Fish advisories are not mandated by regulation and are done voluntarily to 
protect public health (Florida Fish and Wildlife Commission, 2008). 
 
2.3.1   Responsibilities of agencies on mercury issues 
 
In this study five agencies are mentioned: Florida Department of Health, Florida 
Department of Environmental Protection, Florida Department of Agriculture and 
Consumer Services, Florida Fish and Wildlife Conservation Commission and 
Environmental Protection Commission. The first four are state agencies, while the latter 
is a local entity of Hillsborough County. All state and local agencies have different 
statutes, objectives and memorandums which they follow. Each agency has its specific 
role in studying mercury contamination and advising the public how best to reduce their 
exposure. The agencies’ role can be summarized as follows: 
• Florida Fish and Wildlife Conservation Commission (FFWCC) determines which fish 
to sample and then collects those respective samples. In addition FFWCC conducts 
laboratory analyses to determine levels within the identified water bodies.  
• The Florida Department of Health’s role is to determine the potential for adverse 
human health effects from consuming the local fish and issues fish consumption 
advisories.  
• Department of Agriculture and Consumer Services provides input on issues related to 
commercially related seafood in Florida. There are two main interest groups: agri-
business industry and consumers.  
• The Environmental Protection Commission, implements federal programs at the local 
level and issues advisories.  
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2.3.2   Legislative restrictions 
 
The Florida Fish and Wildlife Conservation Commission (FFWCC) outlines the catch 
restrictions in the recreational fishing permits. These regulations are from the FFWWC 
freshwater fishing regulations:  
• 5 Black bass (largemouth, Suwannee, spotted, and shoal 
bass, individually or in total), only one of which may be 22 
inches or longer in total length.  
• In south Florida. Only one bass may be 14 inches in total 
length or longer.  
• South and east of the Suwannee River, black bass less 
than 14 inches in total length must be released immediately.  
• 50 Panfish including bluegill, redear sunfish 
(shellcracker), flier, longear sunfish, mud sunfish, shadow 
bass, spotted sunfish (stumpknocker), warmouth and 
redbreast sunfish, individually or in total.  
• 25 Crappie (speckled perch). 
• 2 Butterfly peacock bass, only one of which may be 17 
inches or longer in total length (Florida Fish and Wildlife 
Conservation Commission, verbatim, Section1:12, 2008). 
 
It should be noted that the above quote outlined maximum and minimum size restrictions. 
The maximum size and number of fish captured were outlined to protect human health, 
whereas the minimum size restriction such as, black bass less than 14 inches in the 
Suwannee River have to be released were emplaced to protect the fishery resource.  
Many of the saltwater restrictions outline a minimum size restriction for the game fish 
such as snapper, to ensure the fishery resource is not being depleted at a faster rate than 
can be replaced by natural recruitment.  
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2.3.3   Local and state consumption guides 
 
Figure 2.5 shows the Hillsborough County Environmental Protection Commission (EPC) 
consumption guide. The guide is intended for children and women of child bearing age. 
The guide outlines the geographical freshwater area and the level of concern with respect 
to the species of fish. For example, Largemouth bass (Micropterus salmoides) is of 
moderate consumption risk if captured from the Alafia River, but is of high risk in the 
Hillsborough River. In addition, the EPC consumption guide outlines the saltwater fish 
within the different categories of mercury related risk (low, moderate and high). Figure 
2.6 shows the Florida Department of Health (FDOH) consumption guide and highlights 
two groups: 1) children and women of child bearing age and 2) other members of the 
population. It should be noted that in all cases FDOH suggests a lower consumption 
frequency for children and women of child bearing age. FDOH guide like EPC’s guide 
outlined these risks by geographic location for both saltwater and freshwater fish. 
Although, the FDOH does suggest a frequency consumption for persons that are not 
within the prescribed high risks groups: children and women of child bearing age, neither 
of the consumption guides outlined men with a history of coronary heart disease as a high 
risk group. Figure 2.7 shows the Florida Department of Agriculture and Consumer 
Services (FDACS) recommendations to eat swordfish and tuna twice a week to maintain 
a healthy heart. This recommendation conflicts with both Florida Department of Health 
and Environmental Protection Commission guidelines.  
 
  
  
 
Figure 2.5: Hillsborough County Environmental Protection Commission (EPC) 
consumption guide, (2008).  
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Figure 2.6: Florida Department of Health (FDOH) consumption guide, (2008), page 9. 
Red highlighted region shows the suggested guidelines for Hillsborough River, 
Hillsborough County.  
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Figure 2.7: Florida Department of Agriculture and Consumer Services (FDACS) 
Swordfish recipes, (2007), page 2. Florida Department of Agriculture recommends eating 
Swordfish, shark or Tuna twice a week for a good heart.  
 
 
2.4   Introductory concepts of sustainability 
 
The term “sustainability” has been utilized by many different groups with varying 
interests including environmentalists, planners, non-governmental organizations such as 
the United Nations Development Program (UNDP), lawyers, sovereign states such as 
Massachusetts and businesses.  Many have described sustainability as being a relatively 
new discipline that integrates industrial, social, and environmental processes in a global 
context (Mihelcic et al., 2003). To gain a firm understanding of the meaning of this term 
and how it relates to this study, we should examine the historical context in which the 
term was developed and the context in which this term will be used. 
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The sustainability concept was the focal point for the Conference on the Human 
Environment in Stockholm in 1972, which recognized the dichotomy between 
maintaining economic growth and environmental health. The Brundtland Report (1987) 
definition is the one of the most commonly referenced definitions. Sustainable 
development was defined in the Brundtland Report (1987), as ‘development that meets 
the needs of the present, without compromising the ability of future generations to meet 
their own needs. pg. 1-2’ Sustainable development is prized on being built with three 
conceptual realms or pillars; the environment, the economic growth and society. 
Society 
Economic 
growth 
Area of sustainability: 
all three areas are 
equally considered and 
valued Environment 
 
 
 
Figure 2.8: The pillars or realms of sustainability. (The World Conservation Union, 
Report of the IUCN Renowned Thinkers Meeting, 2006, pg 2)  
 
Many authors and organizations such as the United Nations Environmental Program 
emphasize that sustainability only exists when all three pillars have been equally 
considered and valued. In most societies, economic growth has a higher priority than the 
other two pillars: society and the environment. Economic growth or development ensures 
that there is raw material security and wealth generation. However when the utilization 
and optimization of the realms are not balanced, there are long term adverse outcomes. 
17 
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Mihelcic et al. (2003) noted efficient use of raw materials may still result in the 
environmental capacity of an area being surpassed or having social repercussions.   
 
Sustainability in this study will be defined as the utilization of natural and human 
resources in such a manner that does not lead to a diminished quality of life, loss in the 
economic feasibility of industries or adverse impacts to social conditions, environment 
and human health. Research and education are essential in pursuing sustainability. One of 
the main objectives of this study is to increase community awareness of mercury risk 
associated with locally caught fish and provide information that will enable participants 
of the study to make informed decisions.   
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Chapter 3: Theoretical Framework 
 
3.1 Introduction 
 
Risk can be subdivided into two sections: theoretical risk and perceived risk. A 
theoretical risk denotes the conceptual probability of a specific eventuality, such as 
cellular necrosis due to the consumption of contaminated fish. Furthermore, theoretical 
risk is determined by rigorous scientific experimentation and deduction, whilst perceived 
risk refers to the way in which a risk is interpreted and understood by average persons, 
not in the risk assessment arena.  Theoretical risk is usually determined by conducting a 
risk assessment.  
 
3.2 Theoretical risk  
 
Risk assessment is a useful tool for estimating the likelihood and severity of risks to 
human health, safety, and the environment as well as making informed decisions in 
managing those risks. Moreover, it is used to evaluate the potential for adverse health 
effects from exposure to naturally occurring or anthropogenic agents.  There are four 
main components of a risk assessment. These include (1) risk identification, (2) dose-
response assessment, (3) exposure assessment, and (4) risk characterization (Paustenbach 
2000).  
 
Risk identification is the first sub-process of risk assessment whereby a determination is 
made as to whether exposure to an agent can cause an increase in the incidence of a 
particular adverse health effect (e.g., cancer, birth defect) and whether the adverse health 
effect is likely to occur in humans (Paustenbach, 2000). Surveys and sampling are the 
two main methods employed in risk identification.  
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Dose-response evaluation is the process of quantitatively evaluating the toxicity 
information and characterizing the relationship between the dose of the contaminant 
administered or received and the incidence of adverse health effects in the exposed 
population. From this quantitative dose-response relationship, toxicity values (e.g., 
reference doses and slope factors) are derived that can be used to estimate the incidence 
or potential for adverse effects as a function of human exposure to the agent. These 
toxicity values are used in the risk characterization step to estimate the likelihood of 
adverse effects occurring.  
 
Exposure assessment is the third step in a risk assessment and is a qualitative or 
quantitative description or estimate of the magnitude, frequency, duration, and route of 
exposures to the various populations (Paustenbach, 2000). This process considers several 
factors before estimating the absorbed dose, such as exposure duration, exposure route, 
chemical bioavailability from the contaminated media and the specific physiology of the 
population. Knowledge of the chemical concentration is necessary for the accurate 
estimation of the absorbed dose. Risk characterization, the final component of risk 
assessment describes the nature and magnitude of risk, including uncertainty (U.S.EPA, 
1996).  
 
Risk characterization includes both quantitative estimates and qualitative descriptors of 
risk, as well as discussions about key model assumptions and data uncertainties 
(Williams et al, 2002). Unlike the other steps of the risk assessment process, risk 
characterization cannot and does not solely rely exclusively on guidance documents and 
formulas to capture the importance of analysis. Largemouth bass from the Hillsborough 
River, Tampa Bay contained 0.56 ppm mean wet weight of total mercury (Howard et al, 
in press, 2008). When an exposure rate of 365 days for a lifetime of 70 years, at a given 
ingestion rate of 30 g/day is considered, these levels exceed the Environmental Protection 
Agency’s ‘safe’ oral reference dose of 1E-4kg/day (USEPA IRIS, 2008).  The reference 
dose is determined by using the following equation derived by the USEPA: 
 ;
* MFUF
NOAEL
RfD =  where 
RfD- Reference Dose is the acceptable level of risk that should not cause any adverse 
effects. The chronic oral reference dose for methyl mercury was a 1E-4/kg/day (USEPA 
IRIS, 2008).  
NOAEL- No Observable Adverse Effect Level (NOAEL) would be the driving force in 
determining the level that should be allowed as it does not cause an adverse effect in 
those individuals.  
 
A safety factor, using an uncertainty factor (UF) and a modifying factor (MF) are applied 
to the chronic NOAEL for methyl mercury. UF is a factor of safety applied to the 
reference dose and takes into account the difference between people and the use of 
laboratory animals. MF is a margin of safety used to take into account if there is a lack of 
professional knowledge and judgment about the chemical. An uncertainty factor of 10 
was used and a modifying factor of 1 was applied in the calculation of the chronic 
reference dose for methyl mercury (USEPA IRIS, 2008). Contaminated fish is the main 
source of methyl mercury, approximately 95% of methyl mercury in fish is readily 
absorbed in the gastrointestinal tract (Counter and Buchanan, 2004).  Pregnant women 
and children have been identified as higher risk groups. Maternal daily dietary intake 
levels were used as the dose surrogate for the observed developmental effects in the 
children exposed in utero. The reference concentration or dose measure methyl mercury 
is based on the assumption that thresholds exist for certain toxic effects such as cellular 
necrosis (USEPA, 2008).  
 
Mercury is noted by many researchers to be a neurotoxin and is linked to sensory, 
immune, motor, and neurological dysfunction (Bernard, et al., 2001; Counter and 
Buchanan, 2004; McDowell, 2004). Minamata disease was first discovered in the 
Yatsushiro Sea coastal area, particularly around Kumamoto Prefecture, Japan in 1956 
where it was used as a catalyst in acetaldehyde production. This became the first well 
documented case (Minamata Disease Research Group; 1968, Harada M; 1994) relating 
industrial use of mercury and its biomagnification through the food chain (Herada, 1994). 
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Total mercury and methyl mercury bioaccumulated in the local fish stocks and residents 
were accustomed to eating 17.6 ounces of fish per day from the Shiranui Sea. A study 
conducted 50 years later in Mimimata, revealed that persons were still experiencing 
neurological symptoms and sensory disturbance although the mercury levels in the hair 
were normal (<10ppm) (Herada et al., 1998). This may be due to the long elapse of time 
between the peak mercury exposures and sampling time, and hair may not have been a 
useful indicator.  
 
Many studies have associated mercury toxicity with other routes of exposure aside from 
the consumption of fish, such as occupational exposures, vaccinations, and religious 
practices. For example, in the 1800s, feldspar hat manufacture workers were exposed to 
hazardous levels of mercury vapor and experienced symptoms such as trembling, also 
known as ‘hatters’ shakes, slurred speech, loss of coordination, memory loss, irritability 
and anxiety (Connealy, 2006). This would be later called Mad Hatter’s Disease.  Bernard, 
et al. (2002) noted that 1 in 150 children in United States have autism and linked the 
epidemiological incidence of the regressive form of autism to the use of thimerosal, a 
preservative containing mercury used to vaccinate young children below the age of two. 
Riley, et al. (2006) determined that mercury was being used for religious practices among 
the Latino and Caribbean populations in United States. However, fish consumption still 
remains the major exposure route for mercury toxicity, especially among coastal 
populations such as Tampa Bay, Florida. According to Mahaffey et al. (2008), women in 
coastal regions (resident within 25-50 miles of the coast) had higher blood mercury levels 
(μg/kg) relative to their neighboring inland regions.  
 
Consuming more than the recommended advisory guidelines does not necessitate that all 
persons experience the same health implications. A number of factors determine whether 
a given person experiences adverse health effects associated with the indiscriminate 
consumption of mercury in fish. These factors include but are not limited to; age, sex, 
genetics, individual excretion rates, individual absorption rates in the gastrointestinal 
tract, concentration of mercury consumed, amount of fish consumed, frequency and 
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exposure time. Fish advisories are established to protect public health. This study 
determined if subsistence and recreational fishermen had seen local fish advisories and if 
they had seen this information, did the information facilitate a change in individual 
behavior. This study utilized self- reported survey data to reveal risk perception of 
mercury contaminated fish.  
 
3.3 Perceived risk 
 
Risk perception refers to the body of research tapping into people’s recognition and 
concerns about risks (Slovic, 2000). Many studies have shown how different factors have 
influenced risk perception including gender, income, level of education, family and 
friends’ perception, experience and age. A semi-structured survey geared towards 
understanding the interaction of these variables and their contribution to the awareness of 
mercury risk associated with fish consumption among recreational fisherfolk in the 
Tampa Bay region would be very useful in determining which of the outlined factors are 
more influential in this study.   
 
There may be large differences between calculated risk determined by toxicology and 
statistical analyses and the perceived risk by laypersons. Toxicologists place great 
emphasis on exposure and dose-response when evaluating chemical risks; however 
laypeople tend to believe that any chemical exposure is detrimental to human health 
(Slovic, 2000). Agencies may argue that the reference dose is developed to protect even 
the most sensitive persons in the population and that once persons follow guidelines, 
there should not be any health implications. While this may be true, average persons 
would not know what a reference dose is and how they are expected to follow the 
guidelines.  
 
Humans have always been intuitive toxicologists, relying on their keen sense of sight, 
taste, and smell to detect unsafe food, water, and air (Slovic, 2000). However, mercury 
does not have a detectable smell or taste, and its most toxic form, methyl mercury 
 24 
(MeHg) is associated with the protein and fat in fish. The long term dangers presented 
with the consumption of contaminated fish is eminent to persons in the risk profession, 
but to recreational and subsistence fishermen, who derive nutritional benefits from the 
consumption of local fish, may attenuate individual risks and vulnerability factors. A fish 
advisory is only useful if average persons are knowledgeable of the risk and understand 
the risk associated with the indiscriminate consumption of contaminated fish. Department 
of Health and Human Services and USEPA argue that there are higher risk subgroups 
within a given population, such as women of childbearing age, pregnant and nursing 
women and young children which are more vulnerable than other demographic sectors. 
Several studies have now published on the potential adverse effects on child development 
associated with prenatal exposure to methyl mercury (Clarkson and Magos, 2006). 
Recent literature suggests consumption of more than 1.23 ounces of fish per day of large 
predatory fish may actually increase men’s risk to coronary heart disease (Etherson, et 
al., 2003). However, state and local agencies do not recognize men as a sensitive group, 
to be highlighted in consumption guides.  
 
Krosknich, (1999) noted that most ethnographic studies sampling efforts are focused on 
obtaining results from those with lower levels of education. However, young and old 
males and persons with the highest income levels are underrepresented in ethnographic 
studies. It was argued that generally white males may perceive less risk than others 
because they are more involved in creating, managing, controlling and benefiting from 
technology, as well as hazardous activities (Slovic, 2000). Slovic,(2000) stated: 
 
“Women and non-white men may perceive greater risk because they tend 
to have less control over these activities and benefit less from them 
(pp.399-400).”  
 
A national study estimated that high income individuals accounted for more than 25% of 
the national licenses purchased. It is anticipated that the more affluent licensees and those 
working long rigid hours would be more amenable to online surveys. The combination of 
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convenience field and random online sampling produced greater insight into the advisory 
awareness, risk awareness and perceptions of mercury contaminated fish.  
  
Without a doubt, risk perception seems to be related to an individual’s power to influence 
decisions about the use of hazards (Gustafson, 1998). In this study, a person’s power to 
influence their individual risks could be influenced by their occupation, income and 
political association. In this study, occupational vulnerability and income are factors 
included in the advisory awareness (information viewing) model.  
 
Kasperson (1988) notes that there are four factors of risk influencing risk perception: 
voluntariness, ability to influence the circumstances surrounding the risk, familiarity with 
the risk and catastrophic potential. Figure 3.1 shows the distribution of perceived risk of 
81 hazards using psychometric analysis of questionnaire data derived from Slovic’s, 
(1987) study. Mercury can be found in top right corner, as its risks are involuntary and 
mercury can not be visibly seen and ill effects not well known. Slovic, 1987 believes 
voluntariness of risk exposure and trade-offs between hazards and benefits (acceptability 
of risks) play a crucial role in risk perception. It was noted that people are willing to 
accept risks 1000 times as great from a voluntary activity as they would from an 
involuntary activity.  
  
Figure 3.1: Risk perception of 81 hazards investigated (Slovic, 1987), pp. 5 
 
Public perceptions are a product of innate biases and economic interests by different 
entities. It was also noted that risk perception does not usually mimic the true nature of 
the risks. According to Kasperson et al., (1988), amplification occurs at either the transfer 
of information about the risks or in the response mechanism of society. Signals 
concerning risks are refined by individuals and entities who communicate these risks. 
These entities include agencies, the news media, cultural groups, interpersonal networks 
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and scientists. Behavioral responses are considered a secondary effect of risk 
amplification. In this study, the role that agencies and media play in recreational and 
subsistence fishers heeding the advisories was examined. 
 
Freudenberg (1992) examined factors contributing to the attenuation of risks signals 
within agencies. These factors include: lack of organizational commitment to risk 
management function, specialized divisions of labor that create corporate gaps and the 
bureaucratic attenuation of information flow within the organization. The media plays an 
important role in establishing if people take notice of the risks and heed the advisories or 
warnings that are communicated. Risk attenuation has the potential of being more 
dangerous as persons are quite comfortable, although the situation warrants some 
apprehension. Amplification of risks could be financially damaging in many cases. This 
is especially true for those in the food industry.   Stigma of risks is used by risk 
researchers to refer to the generalized negative image of a technology, place or product 
being overly dangerous. Stigmatized technological hazards are often associated with 
dreaded consequences and involuntary exposures. The notion of stigma violates the 
natural order or any just standards. Impacts connected with the risks tend to be unevenly 
distributed.Many studies determined the sources of public health information and 
deduced which groups were at greater risks due to the lack of awareness and 
misconceptions of environmental hazards (Burger, 2000a; Sustein, 2002). In a risk 
perception study on mercury fish advisories which examined sources of information, 
perception and compliance, Burger et al. (1999), established that:  
 
64% of the sample population obtained fish and fishing information 
from other fishermen or from bait and tackle shops (38%), rather than 
magazines, radio, television, Department of Environmental Protection 
newsletter or brochures, the New Jersey Health Department or their 
own doctors (pp. 221).  
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A risk- communication study of radon revealed that people hold many accurate beliefs 
about radon exposure, in addition to many inaccurate beliefs. Many believed that radon 
contamination is permanent. Few people (13%) understood that radon decays quickly 
(Sunstein, 2002). In this case, the participants’ beliefs and the lack of knowledge 
pertaining to radon exposure made the problem seem more severe and unsolvable than 
the reality of the risk. 
 
This study determined that there were similar common misconceptions concerning the 
fate of mercury in the environment and health risks. A preliminary study revealed that 
there were no posted advisories at the most visited publicly accessed fishing areas and 
recreational parks along the Hillsborough River in the Tampa Bay region. It is uncertain 
as to how many persons understand the risk of mercury in fish and if supplemental guides 
are necessary to target unaware fishers and consumers.  
 
3.4   Sustainability as it relates to risk perception of mercury in fish 
 
Prior to the 1970s, there was a common belief that most resources-water, soils, forests, 
including fish were inexhaustible (Sigler, 1984; Freese, 1997). This notion has changed 
as there is a greater understanding of fisheries as both an art and science. Scientists and 
most of humanity recognize that there is a limit or carrying capacity to any population of 
a species or natural resource. Exploitation of this resource is constrained by its natural 
growth  and recruitment but coordinated utilization of the resource by the various agents 
can ensure its sustainability (Bischi and Lamantia, 2007).  Agents include all users of the 
resource and stakeholders, such as recreational and commercial fishers, environmental 
groups and agencies. Good stewardship and wise environmental management are 
necessary to ensure a balance is maintained in an ever demanding world, where the 
integrity of the resource is at stake (Sigler, 1984).  
  
There are many views as to the best approach that should be used when managing 
fisheries and increasing sustainability. The most common and practical approach used is 
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the positivist approach, which uses scientific data in the advancement of models and 
fishery management theories. A harvesting time-discrete model compares constant 
fishing effort and profit maximization methods and includes externality and equilibrium 
concepts; results showed that with oligopolistic competition, even if a preserve was 
adjacent, persons acted hysterically and showed irreversible unsustainable behavior 
(Bischi and Lamantia 2007). In this case the precautionary principle towards fisheries 
should be adopted as stocks would be diminished below levels of any possible 
restoration. 
 
The precautionary principle is a notion developed in response to risk uncertainty and 
emphasizes health or environmental maintenance (Precautionary Principle Project, IUCN, 
2003). Sustainability is related to the precautionary principle, which states ‘when there 
are threats of serious or irreversible damage, lack of scientific certainty should not be 
used as a reason for postponing measures to prevent environmental degradation.’ 
(McPhee, 2008, pg 59). This approach has generated mixed sentiments among 
developers, researchers, stakeholders, and the local and academic community.  Many 
argue that this approach may lead to costly reduction of harmless pollutants and a 
tolerance for strong negative effects, if reduction methods are not available (Jaeger, C.C 
et al, 2001). Whilst others dispute that development brings risks as well as benefits, it is 
not unreasonable to demand solid evidence of safety. In reality, the precautionary 
principle may shift the burden of proof from those who want to avoid risks to those who 
want to take risks, much as the burden of proof lies with the prosecution in criminal trials 
or with the hypothesis in statistical tests (Jaeger, C.C et al, 2001). 
 
Many researchers (Kannan and Falandysz, 1998; Karouna-Renier et al., 2008) have been 
able to quantitatively demonstrate that Florida faces a long-term peril from mercury 
contamination. In addition, the Florida Department of Health (FDOH) has examined the 
trends of anthropogenic mercury mass flow and emissions in Florida and results revealed 
that coal combustion contributed 136,400 pounds to the total cumulative mercury 
mobilization and contributed to 50% of the emissions. However, few studies have 
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integrated environmental, socio-economic and cultural factors in analyzing fishing 
behavior, consumption and risk perception of mercury contaminated fish in the local 
setting of Tampa Bay. The expected outcomes of the study are: a) increased local 
awareness of consumption risks connected with local species of special concern, b) a 
better understanding of the need to have more access to mercury related information, c) 
more effective methods of communicating risks associated with mercury and fish 
consumption, and lastly d) an understanding of the delicate balance between consumption 
risk and fishery resources management.  
 
Increasing risk knowledge and communication of mercury associated risks with the 
consumption of fish may have implications for sustainability of the resource. Most game 
fish in the Tampa Bay region, whether freshwater or marine are usually the large, 
predatory fish such as the largemouth bass, King Mackerel and Shark at the top of the 
food chain.  These fish have high levels of mercury associated with them (Florida 
Department of Health, 2007). With increased effective communication, persons will have 
a greater understanding of the risk associated with the consumption of larger, predatory 
fish and may begin catching smaller fish or fish at lower trophic levels, such as perch in 
an effort to reduce mercury related risks. This may be encouraging from a public health 
standpoint; however this may cause an ecological imbalance if the natural dynamics and 
carrying capacity of individual species are surpassed.  
 
If the predatory fish at the top of the food chain are being caught for game, there are 
usually no higher consumers other than man and carnivorous birds. However, if a 
scenario exists in the future, where fishers begin targeting smaller sized fish of the same 
game species in an effort to reduce health risk, the fish populations may go below a 
critical level or carrying capacity. Carrying capacity refers to the number of individuals 
or population that can be supported in a given area within natural resource limits, without 
degrading the natural, social, cultural and economic environment for present and future 
generations (Urban Environmental Management, 2008). Currently, freshwater 
recreational permit requirements have a maximum size restriction of 14 inches, but there 
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is no minimum size restriction for bass in south Florida, so fishers may capture immature 
fish before given the opportunity to spawn, in an effort to reduce individual health risks. 
In addition, if consumption rates of fish at lower trophic levels are beyond the natural 
capacity of the given species’ population, the higher trophic level consumers would be 
affected and the natural ecological dynamics may be offset.  A situation may arise where 
there are not enough primary and secondary level consumers to support the larger 
predators (Primack, 2004) (Meffe et al, 1997).   
 
Many studies have examined factors influencing the carrying capacity. This definition 
suggests that a sustainable approach needs to be adopted, if a population is to survive. 
“Overshooting’ refers to an area in which the fish stocks are being reduced and not being 
replaced at the same rate, thus the resource is not being utilized sustainably (Figure 2.9). 
Fishery management considers many variables in determining the health of a population 
stock or carrying capacity: abundance (numbers or weight), recruitment, food habits, 
movement, age composition and growth rate, structure and mortality rates (disease, 
parasites and stress), yields, size, reproductive rates and relative catch/ effort (Sigler et al, 
1984). As previously mentioned many studies utilize many factors in their model to 
determine the carrying capacity. Two study areas may have different carrying capacities 
due to varying reproductive rates (Bischi et al, 2007). Likewise management practices, 
such as the presence of preservation which prohibits catch may increase recruitment, 
reduce disease and encourage overall ecological health (Trisak, 2005).   
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Figure 3.2: Graphical representation of carrying capacity and overshoot concept.  
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Chapter 4: Research Design 
 
4.1 Introduction 
 
This chapter will provide insight as to the research objectives, the research questions that 
are being answered and the approach that was adopted in answering these questions. The 
methodology could be divided into three main sections: development of a survey, data 
collection and data analysis.  
 
 
4.2 Research Purpose 
 
The objectives of the study include: 
• To understand which factors (ethnicity, level of education, age, sex, sources of 
information) influenced viewing of fish advisories 
• To determine if there is adequate dissemination of mercury related risk 
information by local and state agencies to recreational and subsistence fishermen in 
the Tampa Bay Region.   
• To contrast mercury risk knowledge between field and online participants  
• To increase community awareness of mercury risks associated with locally caught 
fish by providing participants the Environmental Protection Commission’s 
consumption guide. It is anticipated that this information will enable those who had 
not seen local fish advisories to make informed decisions in the future.   
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4.3 Research Questions 
 
• Research Question 1: Are mercury consumption risks associated with fish being 
communicated effectively by environmental policy makers (state and local 
government)? 
 
• Research Question 2: Do all fisherfolk have equal access to, and understanding of 
risk consumption information that allows for informed health decisions? 
 
• Research Question 3: Does mercury risk information change behavior among 
fisherfolk? 
  
The first research question was answered by examining the data gathered from online and 
field surveys and informal interviews. In addition, a review of the legislative literature 
and in-depth key agency personnel interviews were conducted to determine the efforts 
made by agency officials to educate the local fishing community of mercury consumption 
risks. The second question determines which independent variables influenced risk 
information viewing, a prerequisite for mercury understanding and awareness. This 
question will be answered by examining sources of public health information utilized and 
an analysis of open-ended risk understanding questions. In addition open-ended 
responses from field and online surveys will be used to examine access to local fish 
advisory information. The final research question examined reported behavior change 
and if evidence suggested a change, how the behavior had changed and determining if 
there was any known scientific merit in the individual’s change, such as capture and 
consumption of smaller sized fish and change in desirability of certain species of fish. 
This data will be derived by field and online surveys.  
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Chapter 5: Study Area 
 
5.1   Introduction 
 
For determining access to local fish advisory information and the risk perception of 
mercury contaminated fish among the recreational and subsistence fishermen, a case 
study approach was adopted. Five study sites were utilized by the principal investigator in 
the field portion of the study. However, online surveys recruited licensees from the 
coastal counties of Hillsborough, Pinellas and Manatee within the Tampa Bay region.   
 
5.2   Site selection 
 
The five study sites included: Rowlett, Lowry Park, Ballast Point, Gandy Bridge and 
Tarpon Springs offshore excursion (figure 5.1). These five sites were chosen due to their 
popularity among local subsistence and recreational fishermen and the areas being 
designated by USEPA as being contaminated due to mercury. This study focused on risk 
perception of mercury contaminated fish among local subsistence and recreational 
fishermen in Tampa Bay; hence it was necessary to find fishing locations that were easily 
accessible to the public. Florida residents fishing off public jetties and docks are exempt 
from Florida Fish and Wildlife Conservation Commission requirements of needing to 
possess a license.   One of the questions on the survey asked participants if they were a 
resident of Tampa Bay (Hillsborough, Manatee and Pinellas Counties). Local fishermen 
were targeted in this study, as fishing behavior and consumption patterns were examined 
in those who had access to fishery resources all year. It is expected that these persons 
probably have greater health risks associated with consumption of locally mercury 
contaminated fish.  
  
 
Figure 5.1: Study sites showing field convenience sampling and online random survey 
resident area 
 
5.3   Physical context  
 
Tampa Bay is considered a natural harbor along the Gulf of Mexico on the western coast 
of Florida and comprises of Old Tampa Bay, Hillsborough Bay, McKay Bay, and New 
Tampa Bay. It is bounded by Pinellas County on the west, Manatee County on the south, 
and Hillsborough County to the east of Pinellas County. Hillsborough County is the 
largest of the Tampa Bay Metropolitan Statistical Area (Table 5.1). 
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Table 5.1: Area of Counties in the defined study area (Florida Geographic Data Library 
data) 
 County Area (Sq. miles) 
Hillsborough 1070.869 
Manatee 763.107 
Pinellas 289.178 
 
 
 
This region contains Florida's largest open-water estuary (>398.071 square miles). In 
addition, these three counties share access to the Bay and Gulf of Mexico. The Bay is 
popular for sports and recreation and supports one of the world's most productive natural 
systems (Tampa Bay Estuary Program, 2008). It is estimated that approximately 64% of 
recreational boaters surveyed in Tampa Bay between 2003 and 2004 were engaged in 
fishing (Sidman et al., 2004).  It has been estimated that values of access to the region’s 
fisheries is $39.52 per angler per year which suggest that a net value of $8, 335, 710 per 
year (Greene et al, 1997). The popular fishing areas within Hillsborough County include 
Lake Thonotosassa, Edward Medard Reservoir and Hillsborough River. Some of the 
most popular freshwater sites in Pinellas include Lake Seminole and Tarpon Springs. 
Some of the popular fishing sites within Manatee County include Lake Manatee and 
Manatee River. More than 200 species of fish are found in the Tampa Bay region. The 
popular freshwater fish in the Hillsborough River include largemouth bass (Micropterus 
salmoides), Redear Sunfish (Lepomis microlophus), bowfin (Amia calva), and gar 
(Lepisosteus osseus) (Karouna-Renier et al, 2008). 
 
A considerable portion of the study area has been deemed impaired by the Florida 
Department of Environmental Protection which suggests that there is reason for some 
consumption safety concern (Table 5.2). Class 3 used for recreation, propagation, and 
maintenance of a healthy, well- balanced population of fish and wildlife had the greatest 
areas of impairment in all three counties (figure 5.2). Class 2 used for shellfish 
propagation or harvesting was the second largest impacted class. Hillsborough and 
Manatee Counties possessed some class 1 impaired, which accounted for less than 1% in 
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 the former and approximately 6% in the latter. Figure 5.2 shows all the areas within 
Hillsborough County that are considered impaired due to mercury contamination.    
 
 
Figure 5.2: Areas being classified by Florida Department of Environmental Protection 
(FDEP) as being impaired  
 
37 
 38 
 
Table 5.2: Proportion of area deemed as impaired  
County Area considered impaired 
Sq. miles 
Area not considered impaired 
Sq. miles 
% of County Area 
classified as being 
impaired 
Hillsborough 129.450 941.419 12.09 
Manatee 190.934 572.172 43.09 
Pinellas 129.487 159.691 44.77 
   
The popularity of freshwater and saltwater fishing within the region coupled with known 
mercury contamination of this geographic area’s sediment and fish provides context as to 
why determining fishers’ awareness of mercury contamination in local fish is so crucial. 
This study will examine awareness of mercury among licensed fishermen/fisherwomen 
within the study area. Semi-structured field surveys will be conducted to ascertain a 
greater understanding of individual perceptions related to mercury consumption risks.  
 
5.4   Social context 
 
According to the Hillsborough County Planning Commission, (2007) the population of 
Hillsborough County is approximately 1.2 million and is the most populous in the Tampa 
Bay Tampa-St. Petersburg-Clearwater Metropolitan Statistical Area, followed by Pinellas 
County. Tampa Bay, the second largest metropolitan area in the State of Florida, has a 
population of approximately 2,697,731 (State of Florida, 2006) with an average annual 
population growth of approximately 2.47%. There are three prominent cites along the 
bay: Tampa, St. Petersburg and Clearwater. Educational attainment seemed to be similar 
for all three counties, with the largest proportion being high school graduates (>30.0%).  
Although ethnic composition was quite diverse, the majority (81.3%) were Caucasian 
(United States Census Bureau, 2000).  Florida median annual income is $41,226. The 
median annual income was used to determine how the income categories were 
characterized. Three categories were utilized: below median, median and above median 
levels of income.  
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  Table 5.3: Educational attainment of the population census for the respective counties 
Educational attainment Hillsborough Manatee Pinellas 
Less than high school graduate 18.0% 17.41% 13.2% 
High School graduate 30.0% 34.76% 31.3% 
Some College or associate’s degree 27.0% 20.64% 30.5% 
Bachelor’s degree or higher 26.0% 27.19% 25.0% 
 
5.5   Summary  
 
The field surveys were conducted at a total of five highly visited fishing sites among 
local fishermen that were identified by USEPA as being impaired. In addition, resident 
licensees in Hillsborough, Pinellas and Manatee Counties were recruited to participate in 
the online survey. The next section outlines the methodology employed in this study.   
  
 
 
Chapter 6: Methodology 
 
6.1    Introduction 
The methodology comprised of the survey processes and the semi-structured interviews 
with key personnel from agencies. The former is outlined in section 6.2. Semi-structured 
interview methodology is outlined in section 6.6.  
 
6.2    Introduction to surveying sampling method 
 
The survey method is divided into 3 main sections: 1) development of a survey, 2) data 
collection and 3) analysis.  The latter is described thoroughly below.   
 
 
Figure 6.1: Survey design and analysis schematic for survey methodology.  
Summary  
of  
survey methodology 
Development of a Survey 
Analysis 
The response data was coded. Descriptive statistics and 
participant responses were used to summarize results. Binary 
logistic regression determined access to fish advisories among 
Data Collection 
Convenience sampling at 5 locally accessed fishing areas (field 
survey). Entire sample of fishing license holders (online survey).
3 categories of questions: socio-demographic, fishing 
consumption behavior and fish health safety 
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6.3   Development of the Survey 
 
The development of the survey included socio-economic, fishing consumption behavior 
and fish health safety questions. The survey comprised of 22 questions: structured and 
open ended. Socio-economic questions determined a respondent’s sex, age, household 
income and occupation. Fish consumption behavior questions were posed to determine 
overall fish consumption patterns and if participants consumed local fish, what fish they 
consumed and how often. Human knowledge of overall fish health safety was gauged by 
determining if subjects had (1) known mercury was found in some fish and was 
dangerous to humans; (2) previously seen information mentioning that mercury was 
found in certain fish more than others and; (3) the impact of the fish advisory information 
on consumption behavior.   
 
6.4   Data Collection 
 
Two surveying sampling methods were utilized in this study: field convenience sampling 
and online invitation recruitment using Florida Fish and Wildlife Conservation 
Commission (FFWCC) license database with Hillsborough, Manatee and Pinellas 
residents. Upon completion of the survey, an Environmental Protection Commission 
(EPC), Hillsborough County fish advisory (Figure 4.1) was given to field participants to 
increase awareness of mercury in fish. The fish advisory highlights three groups at 
greater risk: children, pregnant women and women of childbearing age and indicates that 
their consumption should be less than that of the typical adult. Likewise, online 
respondents were given a web link to the Florida Department of Health state advisory 
with species of special concern for the various geographic locations (figure 4.2). 
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6.4.1 Online data collection  
 
The Florida Fish and Wildlife Conservation Commission’s database was acquired in 
October 2008. The zip codes were sorted and zip codes corresponding with Hillsborough, 
Manatee and Pinellas were selected. These addresses were then imported into 
ArcMap9.3.  These were then geocoded to verify the residences fell within the specified 
counties. The successfully geocoded addresses were then exported and used to create an 
email address book in surveymonkey.com. Different address books were created based 
on the county and type of license. A total of 28 license databases were created with a 
combination of Pinellas, Hillsborough and Manatee Residents. A complete listing of 
these databases can be found in appendix 2.  
 
Three selection criteria were used for online surveys: 1) the participant was successfully 
geocoded, 2) the participant had to have an email contact listed within the database and 3) 
the participant had to be older than 18 years of age at the survey date. An invitation email 
was sent from surveymonkey.com. The invitation was entitled “Fishing in Tampa Bay” 
explaining that the survey was examining the use of fishing as a resource, the expected 
time duration of the survey and a link was provided to commence or opt out of the 
survey. Appendix 3 shows the email sent to the recruitee. 
 
6.4.2 Data utilized in binary logistic regression 
 
Florida Fish and Wildlife Conservation Commission licenses successfully geocoded with 
email addresses were used to create an email list serve for licensed fishermen 
recruitment. The survey was distributed between November 2008 and September 2009. 
Most of the responses from the socio-demographic, fishing behavior and health 
information sections were categorical and were coded. The names and definition used in 
this study are summarized in Table 6.1. 
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Table 6.1: Summary table with definitions and categories used in binary logistic 
regression analysis of online survey data 
 
Variable Definitions and categories used for binary logistic regression 
Ethnicity White=0, Not White=1 
Sex Female=1, Male= 0 
Household income Below median(less than 40,000 per annum), 
Median(40-60,000), Above median (more than 60,000) 
Fishing frequency Participant fishes more than once per month=1,  
Participant fishes less than once per month= 0 
Occupation Vulnerability Occupation is within an industry identified by FDOH as having a higher 
mercury vulnerability=1, 
Occupation is not within an industry identified by FDOH as having a 
higher mercury vulnerability=0 
Highest education level 
attained  
Categories: Vocational, Some High School/ high school, Some college/ 
college graduate, Post-graduate 
Types of licenses Categories: freshwater only, saltwater only, both saltwater and freshwater  
Fish Consumption Participant and/or family eats fish caught =1,  
Participant and/ or family does not eat fish caught=0 
Sources of public health 
information 
Internet sources=1,  
Non-internet sources=0 
Participant reported seeing 
information mentioning 
that mercury is found in 
different types of fish  
Yes, seen information=1,  
No, had not seen information=0 
 
 
6.4.3   In-field Data Collection 
 
Convenience sampling was used to conduct a survey at five popular publicly accessed 
fishing areas; Ballast Point, Gandy Bridge, Rowlett, Rotary Park and Tarpon Springs 
between November 2008 and August 2009. A reconnaissance of the fishing areas 
revealed that anglers had a preferred fishing time of weekday evenings and weekends. 
Most surveys were conducted at these times. Two selection criteria were used when 
conducting the field survey: 1) participants had to be actively fishing on the date in which 
they were approached and 2) survey respondents had to be older than eighteen years of 
age. It should be noted that most of the fish caught and eaten were listed on the 
consumption guide (figure 2.4). These consumption guides were given to participants 
upon completion of the survey. Attention was drawn to the fish they identified as being 
consumed and the level of risk associated with the species and the geographic location.  
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6.5   Analyses 
 
Although the written survey instrument was the same, the data obtained from online and 
field surveys were analyzed separately, as these utilized different sampling methods. 
Online surveys utilized an indiscriminate random approach to model the licensees; 
however the field survey facilitated explanatory results. A comparison of the participants’ 
consumption risk knowledge and behavior from online and field methods was conducted 
to determine if these could be deemed as two different socio-demographic segments of 
the Tampa Bay fishing populations.   
 
6.5.1  Online survey analysis 
 
The structured responses were also coded using the method described in section 5.2. A 
binary logistic regression was used to determine if nine socio-demographic and fishing 
behavior independent variables influenced people viewing mercury related risk 
information associated with the consumption of locally contaminated fish (dependent 
variable).  It should be noted that the viewing of mercury advisories was self- reported 
and none of the information disclosed was independently verified.  Two z-test for 
proportions test were conducted. The first z-test for proportions was conducted to 
determine if reproductive women viewing of fish advisory information was significantly 
different to women in all other age cohorts.  The second z-test for proportions was used 
to compare percent of female respondents to the regional number of female recreational 
licenses sold. Variation Inflation Factor (VIF) determined if mulitcollinearity between 
independent factors was of major concern.  
 
6.5.2 In-field survey analysis 
 
The responses from the structured demographic portions of the survey were coded to 
make subsequent analysis easier and more efficient. Descriptive statistics was used to 
summarize the data obtained. Field notes were analyzed to determine if there are trends 
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among the parks and if there are differences between the responses or behavior observed. 
Responses from the open ended questions were then analyzed to determine if persons 
truly understood the risks and were using an effective means of reducing individual risks. 
In many cases verbatim quotes will be used to express key findings. 
 
6.6   Key informant semi-structured interviews 
 
Seven main questions or topics relating to mercury issues were prepared to ask agency 
officials (appendix 5). It should be noted that questions were not limited to these seven 
questions and responses from the prelimiary questions facilitated more discussion. This 
technique was utilized to gain an in-depth insight into motives of restrictions and laws 
governing mercury policy and fish advisories.  
 
 46 
 
 
 
Chapter 7: Results 
 
7.1   Introduction 
 
The results have been divided into three main sections: 1) online survey results, 2) field 
surveys, direct and participant observations results and 3) qualitative results derived from 
interviews with agency officials.  
 
7.2   Online survey results 
 
The overall response rate for the online surveys was 5.58% when considering the total 
population (N=7334) of licensed fishermen with email contacts. This population 
comprised of a combination of databases created for Hillsborough, Manatee and Pinellas 
counties. It should be noted that individual database response rates varied widely. For 
example, some databases with lifetime licensees and military sportsmen had a zero 
percent response rate, whereas the response rate for a database with chartered licensees 
had a 100% response rate. It should be noted that 13 ‘out of office’ notifications were 
received by the principal investigator. Only completed online responses were considered 
in the descriptive statistics and binary logistic regression portions of the analyses. Table 
7.1 shows the descriptive statistics for the variables considered.  
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Table 7.1: Descriptive statistics for variables analyzed  
Self-reported viewing of mercury related consumption risk information (N= 375) 
Variable: Categories: (if applicable) Mean  SD  
Age Young adult  (18-50) 0.632 0.483 
Middle age adult  (51-65) 0.333 0.472 
Seniors (>65) 0.032 0.176 
Sex Females=1, Male=0 0.123 0.328 
Ethnicity Non-whites=1, Whites=0 0.101 0.302 
Education Vocational 0.051 0.220 
Some high school/ high school graduate 0.165 0.372 
Some college/ College graduate 0.587 0.493 
Post-graduate tertiary education 0.189 0.392 
Income Below median  0.096 0.295 
Median  0.159 0.367 
Above median 0.743 0.437 
Fish consumption Yes/ sometimes=1, No= 0 0.880 0.325 
Fishing frequency >1/ month= 1, < 1/ month=0 0.627 0.484 
Internet sources Internet Sources=1, Non Internet source=0 0.669 0.471 
Possible occupational 
vulnerability 
Possible vulnerability= 1, not probable=0 0.216 0.412 
License type Saltwater only 0.221 0.416 
Freshwater only 0.456 0.499 
Both freshwater and saltwater  0.323 0.468 
Vi ewing of information  Viewed information=1, 
Did not view information=0 
0.853 0.354 
 
Results from the online survey showed that most of the participants were young adults 
(18 and 50), male (87.7%) and Caucasian (89.9%). The majority (77.6%) of the 
participants had received tertiary college education. Most (74.3%) had an income above 
the Floridian median ($40,000 to $60,000 per annum). Most of the participants (85.3%) 
stated that they viewed health information from the internet. Not many could be 
considered to have a job that fell within an industry classified as having an occupational 
vulnerability (21.6%).  
 
Approximately 63% of the respondents fished at least once a month and could be 
considered regular fishermen or fisherwomen. The largest proportion (45.6%) of 
respondents had freshwater licenses. 88% of online respondents indicated that they or 
their family ate the fish they caught. 85.3% of online participants stated that they had 
seen information mentioning that mercury was found in certain types of fish. The 
 48 
independent variables listed above were used in a binary logistic regression to determine 
which factors influenced viewing of mercury risk information. 
 
Table 7.2: Logit coefficients and odds ratios from multivariate analysis of self reported 
viewing of mercury related consumption risk information 
Self-reported viewing of mercury related consumption risk information (N= 375) 
Variable Categories (where applicable) Co-efficient  Std. 
error 
Odds 
ratio 
Age Young adult -0.681 1.075 0.506 
Middle aged adult  -0.443 1.096 0.654 
Sex  -0.941** 0.400 0.390 
Ethnicity  0.123 0.579 1.131 
Education Some high school/ high school -0.124 0.713 0.884 
College -0.168 0.654 0.845 
Post-graduate degree 0.460 0.761 1.584 
Income  Median 0.071 0.522 1.073 
 Above median 0.688** 0.448 1.990 
Internet sources  0.558* 0.318 1.748 
Possible occupational vulnerability  -0.458 0.354 0.632 
Type of license Freshwater only -1.116** 0.519 0.328 
Both Freshwater and Saltwater -1.145** 0.540 0.318 
*p < 0.10. ** p < 0.05 
 
In this study, viewing of mercury consumption information is a pre-requisite for 
understanding risk. One must have seen mercury risk information or a fish advisory 
before one can understand consumption risk. Multivariate logistic regression was utilized 
to investigate the statistical effects of age, sex, income, the use of internet sources for 
public health information, possible occupational vulnerability and license type on 
viewing of mercury related consumption risk information. The results of this regression 
are shown in table 7.2. The Nagelkerke R- square value was 0.114. Results revealed that 
education, age, ethnicity and occupation variables did not significantly influence the 
viewing of mercury related information.  
 
Table 7.3: Comparison of socio-demographics of participants and the license purchases 
Variable tested Scale Online Purchased Z score 
N % N % 
Women  Region 45 12.3 592456 13.5 1.042 
Above levels of income National 279 74.3 7049767 24.8 60.6*** 
*** p<0.01
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Sex of the participant did influence the viewing of mercury risk information. Being 
female influenced the viewing of mercury risk information (p< 0.05), when males were 
used as the reference variable. There were more male than female respondents (12.3%), 
however the Z- score of this study’s proportion of female respondents was not 
significantly different (p< 0.01) when comparing proportions of regional licenses 
purchases (American Sportsfishing Association, 2005) (Table 7.3). In addition, results 
also indicated viewing of risk information by women of reproductive age (18-50), a target 
group for fish advisories was not significantly higher (z- value=1.042, p>0.10) than 
women of all other age cohorts.  
 
The use of internet sources to obtain public health information was significant at the 0.10 
level. Having an above median level of income was considered significant (p< 0.05) in 
influencing the viewing of mercury related risk information, when having a below 
median income was used as the reference comparison variable. It should be noted that the 
proportion of participants with an above median level of income was significantly higher 
(z-score=60.6, p<0.01) than the national proportion of persons within this income bracket 
(table 7.3). However, having a median income showed no significant difference in 
influencing viewing of mercury related information, when possessing below median 
income was used as the reference comparison variable. Results from the binary logistic 
regression also suggested that the type of license also influenced if the mercury 
consumption risk information was viewed. Having a ‘freshwater only’ license was 
considered significant (p< 0.05) in influencing the viewing of mercury related risk 
information, when possessing a saltwater license was used as the reference comparison 
variable. Likewise, possessing both freshwater and saltwater license was considered 
significant (p< 0.05) in influencing the viewing of mercury related risk information, when 
possessing a saltwater license was used as the reference comparison variable. 
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Table 7.4: Summary table contrasting type of license and level of income 
Level of income Type of license 
Saltwater Freshwater Freshwater and saltwater Total  (level of income) 
Below median 3 18 15 36 
Median 13 28 19 60 
Above median 67 125 87 279 
Total  
(type of license) 
83 171 121  
 
Table 7.4 contrasted the type of license owned by the participant and the level of income. 
The majority of participants possessed a freshwater license; the second largest license 
group comprised of those who possessed both freshwater and saltwater licenses. The 
smallest number of participants was those who possessed saltwater licenses only. The 
largest number of participants (125) possessed a freshwater license and self-reported 
having above median levels of income. The fewest number of participants (3) held a 
saltwater license and reported having below median levels of income.  
 
The VIF value for all variables were negligible (<10), suggesting that the model’s 
variables have little known problem of multicollinearity. The interpretation of the odds-
ratio was examined in context to its effect on viewing of fish advisory information. This 
will be discussed in the access to risks information section (pp. 60) of the discussion 
chapter.  
 
7.3   Field Surveys, direct and participant observations 
 
7.3.1   Field socio-demographics  
 
The preliminary questions consisted of self-reported socio-demographic questions. The 
results from these questions were summarized in Table 7.3.   
  
Table 7.5: Summary table based on self-reported demographic questions 
 
 
 
 
 
 
Self-reported socio-demographics (N= 77)
Variable Categories Number of respondents  
Ethnicity White  40 (51.9%) 
Non-white 37(48.1%) 
Education Some high school/ High school graduate 47 (61.0%) 
Vocational school 5 (6.5%) 
Some college/ College graduate 21 (27.3%) 
Post-graduate/ Other 4 (5.2%) 
Income Below median  47 (61.0%) 
Median 16 (20.8%) 
Above median 11 (14.3%) 
Did not specify 3 (3.9%) 
The response rate of the field surveys was 93.9%. The total number of participants for the 
field survey was 77 participants. The majority of those were Caucasian (51.95%). Non-
whites comprised of those who identified themselves as Hispanic or Latino (19.5%), 
African American (18.2%), Asians (2.6%), Native American and Other (both 3.9% 
respectively).Most of those surveyed were high school graduates 35 (45.5%), many 14 
(18.2%) did have some college education. Only one person had a post-graduate degree. 
The majority of field participants (61.0%) were below median income (less than $40,000 
per year), with the largest proportion (24.7%) of field survey participants earning 
between $30,001 and $40,000 per year.  The fewest respondents (11) produced more than 
the median level of income (more than $60,000 per year).  It should be noted that four 
persons indicated that they were unemployed and the household income they disclosed 
was based on the former year’s income.  
 
There was an uneven representation of the sexes in the field survey. 11 of the 77 
participants were women (14.2%). The remaining 66 were males above the age of 18. 
Female participation from field survey is similar to online female participation (12.3%). 
Participants were also asked how many persons lived in their household and the ages of 
any children. The sphere of influence is depicted by figure 7.1 below. The majority of 
survey participants and persons residing with them were adults. The second largest 
represented group (14.8%) comprised of children between the ages of 10 and 18, living 
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 with the survey participants. There were fewer respondents with young children less than 
three years of age or younger than one year.  
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Figure 7.1: Sphere of household influence including household age dynamics. 
 
7.3.2   Fishing behavior among field participants 
 
Self-reported fishing behavior was characterized by answers to questions concerning: 1) 
fishing frequency, 2) if the individual or their family consumed the fish caught, 3) what 
fish were typically consumed and 4) what criteria was used in selecting the fish eaten.  
 
Most fisherfolk (approximately 84%) surveyed stated that recreation was their primary 
reason for fishing (Figure 7.2). Many of these persons indicated that recreation was their 
only reason for fishing, as they practiced catch and release. However, some (10.3%) did 
acknowledge that food was a secondary reason as they ate the fish they caught. There 
were 12 participants (16%) of the sample that stated they ate the fish. This was because 
Sphere of household influence 
Adults 
10-18 
<10 
 they believed as it was a free source of protein and felt the fish caught was the reward 
associated with fishing. For example, respondent 2 surveyed at Rowlett Park stated: 
 
“I have eaten fish from here (Hillsborough River) for years 
now. It is free and you have to eat meat to live.” 
 
Figure 7.3 shows that most participants (51, 66.2%) fished at least once per week. Only 
one respondent stated that they rarely ever fished. Only three persons that were surveyed 
stated that they fished at least five days per week. In a reconnaissance study, results 
revealed 93% of sample fished all year. Most of the persons surveyed, 84.4% were 
Tampa Bay (Hillsborough, Pinellas or Manatee) residents.   
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Figure 7.2:  Rationale for fishing 
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Figure 7.3:  Fishing frequency among participants  
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Figure 7.4:  Responses from question 12: Do you eat the fish caught?  
 
Figure 7.4 demonstrates the proportion of participants that indicated that they ate the fish 
caught. It should be noted that the majority (58, 76%) stated that they did eat the fish. 
Some (8 respondents) indicated that they were selective about the fish they decided to eat 
and only ate the fish sometimes. 14% of the sample indicated that they did not eat the fish 
at all. All the respondents that did not eat the fish used the terms ‘catch and release’. For 
example, participant number 39, an avid fisherman, who was surveyed when launching 
his boat at Lowry Park said: 
 
 “I do not eat the fish. I am a proponent of catch and release. I participate 
in fishing competitions and we all release the fish afterwards.” 
 
As indicated in figure 7.4, most of the respondents ate the fish they caught. Noting the 
type of fish surveyed fisherfolk typically caught, consumed and their selection criteria 
used in determining which fish to consume was important in determining risk behavior. 
Respondents were asked “what fish do you catch and eat regularly?” The first three fish 
stated were used for this analysis.   
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Figure 7.5: Fish identified as being commonly caught and eaten by respondents. This 
estimation was based on a cumulative count of the first three fish identified as being 
eaten by each respondent.  
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The fish consumed among the surveyed fisherfolk was quite diverse. Figure 7.5 shows 
those fish which more than one respondent reported as being regularly consumed. Fish 
were categorized in the other category only if one respondent indicated they consumed 
that particular type of fish. Fish which comprised the ‘other’ category included Cobia, 
Crappie, Flounder, Florida Pompano, Walleye, Yellow jack, Stingray and Tuna.  Catfish 
and Largemouth bass were identified as being the most popularly consumed fish among 
participants. 18% of respondents indicated they regularly caught and consumed catfish. It 
should be noted that no catfish species distinction was made among responses. From 
personal observation, many respondents believed channel catfish, Ictalurus punctatus 
was an easy catch and had good meat. Largemouth bass was similarly popular (17%). 
The consumption of saltwater fish was a lot more diverse than the freshwater fish 
consumed. Each identified category had similar consumption popularity. Redfish or red 
drum, Sciaenops ocellatus and sheepshead, Archosargus probatocephalus were identified 
as being consumed and eaten by 7% of surveyed fisherfolk. Shark showed similar 
popularity (6%) among the surveyed fishermen. No species distinction was made in shark 
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responses. However, personal observations at Ballast Point did reveal that most of the 
sharks being caught and kept were Atlantic Sharpnose Sharks, Rhizoprionodon 
terraenovae which usually ranged between 12 inches to 24 inches in length. Grunt only 
accounted for 2% of all fish being identified as caught and eaten. All grunt responses 
were obtained from four surveys with participants on the Tarpon Springs deep sea 
excursion. Participant observations revealed that these fish were an easy catch and there 
were no size restrictions on this species. Most grunt caught by occupants of the fishing 
vessel were taken by the fishing guide, Rusty for freezer storage (refer to figure 7.6(A) 
and 7.6(B)).  
 
Rusty was the guide for a chartered fishing boat which launched from the Tarpon Springs 
sponge docks. Rusty became a key personnel in this study. He was an avid fisherman, 
guide and boatman and was very knowledgeable of state fishing regulations. He dictated 
which fish were kept on the fishing excursion. He ensured that persons only kept those 
fish which met fishing regulations, in terms of species and size. After docking, fish 
caught was later filleted for consumption by Rusty.  
 
In an interview with Rusty, he revealed invaluable fish risk safety practices among his 
clients and his individual consumption risks perceptions. He affirmed that his clients 
were not overtly concerned about mercury in fish nor did not ask about mercury levels in 
fish. He discerned that all fish had some level of mercury, but some more than others. He 
said that:  
 
“Mercury not found in high levels for these fish....deep sea fish. 
They are found in higher levels in top predators.”   
 
Indeed, the white grunt and snapper occupants were catching were of low and moderate 
consumption risks respectively.  He also stated that he did not consume much high 
predatory fish, such as king mackerel, as they had a lot of mercury. 
 
 Rusty also informed me that the Environmental Protection Agency was now trying to 
phase out lead sinkers, as they have trace levels of mercury. They wished chartered 
fishermen in Florida would start using porcelain sinkers. Fishermen in California have 
already made the transition.   
 
(A)                                                      (B) 
  
 
Figure 7.6: (A) Fish caught, kept and are stored in ice troughs. (B) The fish was given to 
occupants upon disembarkation for future consumption. All the fish in this bunch were 
grunt, Haemulon plumieri.   
 
 
7.3.3  Self-reported risk behavior among fishing participants 
 
After asking participants questions relating to fish consumption and behavior, there were 
three questions which were asked to determine whether people were knowledgeable that 
mercury was found in fish and that the metallic neurotoxin caused adverse health effects. 
If participants had claimed they had seen information mentioning that mercury was found 
in different types of fish, had their individual behavior changed as a result of known 
contamination to local fish sources.  
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Figure 7.7: Risk understanding and reported behavioral changes 
 
Figure 7.7 shows how a breakdown of how many participants were aware that mercury 
was present in fish. Secondly, how many changed their behavior after acquiring the 
knowledge that mercury is possibly present in the fish they ate. 20.8% (16 respondents) 
indicated that they did not know what mercury was and seemed genuinely perplexed by 
the question. 79.2% of the sample respondents (61) indicated that they were aware that 
mercury was found in some fish. Of those participants who knew mercury was present in 
fish, only thirteen (16.8%) changed their behavior in an effort to reduce their individual 
risk. Thirteen participants who indicated they changed when they found out mercury was 
present in Tampa Bay fish, only a couple (6, 7.8%), demonstrated a behavioral change 
that could be considered an effective means of reduced individual consumption risks. 64 
respondents (62.2%) indicated that they knew mercury was present in some of the fish, 
but did not change their behavior. Many believed that they did not eat the fish frequently 
enough to be concerned with the issue. Respondent 17, who worked in the food 
processing industry believed that she was not at risk as she did not eat tuna every day.  
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Some ate fish of high concern regularly, as they loved the meat. One notable response 
from Ballast Point: 
 
“I come out here just to catch shark. It is one of the cleanest 
places. I eat and catch every chance I got.” 
 
Some believed that they possessed the knowledge that reduced their individual 
consumption risks but many others did not possess this knowledge. For example, 
respondent 18 believed that: 
 
“You got to cut off the tail of the shark and a lot of blood come out. The 
mercury coming draining out. Many people don’t know how to get rid of 
the mercury.”  
 
Several surveyed fishers believed that consumption of fish from areas with more currents 
or movement of water were safer than areas with limited circulation, such as 
Hillsborough River. Respondent 10 at Ballast Point stated that: 
 
“Different areas have different levels of mercury. Some areas are more 
polluted than others. I prefer Picnic Island, the water is not stagnant. It 
[Mercury] moves to areas where the water is stagnant.”  
 
Likewise participant 3 believed that mercury deposition and levels of mercury in fish was 
dependent on local physical conditions. He postulated that: 
 
“Tampa Bay fish are polluted. I do not eat fish that I catch from here. I 
only eat the fish that I catch in the Gulf.” 
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The majority of the respondents were initially intrigued by the study and wished to know 
the levels found in the fish. Many showed increasing concerns and asked if tests were 
being conducted on the local fish as part of this study and wished to know if it was safe to 
consume them. At that point in the survey, the surveyor would give the respondent the 
Hillsborough County Environmental Protection Commission Consumption Guide and 
suggest they follow the guide, pointing out the different risk categories and highlighting 
the fish they stated they ate. It was emphasized that the guidelines should be followed, 
especially if there were members of their family within one of the identified high risk 
groups. The body language and reception of the information was noted. In many 
instances, the participants were surprised that they were given information at the end of 
the survey. There was a difference between men and women in the reception of mercury 
advisories. Some men were not concerned about the health risks associated with fish. 
Two male respondents said thanks for the information and indicated that they will give 
their wives or significant other, as they were more concerned with health issues, such as 
mercury poisoning. Many of the male respondents think that women need to worry more 
about consumption risks and shrug at the possibility of mercury poisoning.  
 
7.3.4   Comparing online and field socio-demographic and risk understanding results  
 
Two sampling techniques: online random survey and field convenience were utilized in 
this study. The online survey allowed license holders with email addresses an equal 
opportunity of being recruited. The field convenience survey allowed resident fishermen 
and fisherwomen, who were exempt from license possession an opportunity to participate 
in the survey (appendix 6 outlines license exemptions). In addition, field surveys 
provided an opportunity to obtain detailed explanatory data. A sample size of 77 was 
obtained for the field survey, whereas a sample of 375 for the online survey was utilized. 
This section utilizes descriptive statistics to compare the sampling techniques.  
 61 
 
 Table 7.6: Summary table for online and field results 
Variable Category Field (%) Online (%) 
Ethnicity White 51.9 89.9 
Non-white 48.1 10.1 
Income Below Median 61.0* 9.6 
Median 20.8* 16.0 
Above median 14.3* 74.4 
Fish consumption (%)   76.0 88.0 
Knowledge that mercury could be harmful to 
human health (%) 
  79.2 99.9 
Self-reported change in behavior (%)   16.8 28.4 
* This statistic does not add up to 100% as 3 persons did not specify their income.  
 
Table 7.6 illustrates summary results from sections 7.2 and 7.3. There were a larger 
proportion of white participants for the online survey, when compared to the field survey 
(Table 7.6). Conversely, there was greater representation and diversity of non-whites 
from the field convenience survey, when compared to online survey sampling technique.  
In addition, there was greater representation of persons with below median and median 
levels of income from the field convenience sample (Table 7.4).The majority of 
participants from both sampling techniques consumed the fish. There were approximately 
20% more online participants reporting that they were knowledgeable that mercury could 
be harmful to human health.  Most participants (79.2%, 358 from both online and field 
surveys) stated they knew mercury was toxic and present in fish. However, 
approximately twice the percentage of online participants indicated that they changed 
their behaviour in response to viewing of a fish advisory, when compared to the field 
convenience sample. The majority of online and field respondents that adopted an 
effective means of effectively reducing their risk did so by reducing their consumption of 
fish in general or avoided certain types of fish (species or type of production) of fish. For 
example, field respondent 18 stated: 
  
“I do not eat much fish anymore. I eat more chicken.”  
 
Likewise online respondent 131 wrote: 
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“I eat less fish.” 
 
Few respondents (2) indicated that they ate the same fish species but chose to consume 
fish smaller in size. Online respondent commented: 
 
“Only eat certain species or certain size of species. Younger fish had less 
mercury” 
 
Eating smaller sized fish of a concern species is one way individuals would reduce their 
consumption risks without discrediting benefits from eating a favorite species. Mercury 
levels are highly correlation to tropic levels and weight of fish (Cleckner, 1998; 
Hammerschmidt and Fitzgerald, 2006). 
 
A combination of field and online survey risk behavior responses were utilized to 
determine whether self-reported risk behavior effectively reduced theoretical risks, when 
mercury risks information was previously viewed. When examining responses 
collectively to question 22: “…..has the information influenced your fish consumption?” 
there was approximately 50% dichotomy of amplification and attenuation responses. 
Figure7.8 shows a few of the verbatim quotes suggesting risk behavior does not mimic 
the suggested fish guidelines and individuals’ reported behavior reflected the acceptance 
or rejection of consumption risks. One online respondent stated that he stayed away from 
fish which are known to give ciguatera poisoning. While both ciguatera and total mercury 
in fish biomagnifies up the food chain and tend to be greater in predatory fish such as 
grouper, ciguatera poisoning incidence cases are fewer than mercury poisoning 
incidences (Mebs, 1998). 
 
Many persons had many theories as to why their health was not being jeopardized by 
consumption of local fish. Some of these theories included: knowledge of the physical 
environment of their fishing location and the acquisition of risk information that many 
fishermen/ fisherwomen were not privy to. For example field respondent 10 believed that 
 Picnic island wave turbulence and continuous cleansing by oceanic currents rid the 
environment in this particular location of any mercury or waste. Field respondent 34 
believed that mercury could be excreted by catfish and made this particular fish safer to 
eat. Other respondents indicated that mercury risks could be reduced by special 
preparation of the fish.  Field respondent 57 believed that cutting the fin off the shark and 
allowing the blood to drain reduced the consumption risks. Likewise field respondent 67 
believed that cutting around the fin and backbone, where most mercury is stored would 
reduce risks. None of these theories have scientific evidence and at this time could only 
be considered myths.   
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Verbatim 
quotes 
 
Figure 7.8: Verbatim quotes used to analyze risk behaviour 
 
Survey respondents did not only voice safety concerns for local fish, but also 
commercially bought fish.  Some participants indicated that the geographic location and 
type of production was critical in deciding if fish in general would be consumed.  Online 
respondent 162 would not eat any fish imported from Asia. Presently among American 
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consumers, the media and science can be held responsible for stigmatizing Asian seafood. 
In addition to the stigma associated with seafood from this region, Jacquet and Pauly, 
(2006) noted that North Americans with higher levels of education and environmental 
involvement are influenced by eco-labels and environmental production criteria. 
 
Respondent 25 believed that wild salmon was safer to eat than farm raised salmon and 
stated: 
 “Now purchase wild salmon over farm raised salmon.”  
 
Safety views among scientists varied with concerns to mercury levels in wild and farm 
raised fish. Wong, (2001) argued that mercury levels in catfish, trout and catfish were 40 
to 100 times lower than Food and Drug Administration safety standards. Whilst other 
studies such as Debruyn, et al. (2006) noted that mercury levels in farmed raised salmon 
and adjacent wild fish stocks were higher due to higher fecal matter in ponds. These 
contradictory findings are published, which may leave many consumers confused as to 
what to purchase and consume.  
 
 
7.4   Qualitative results derived from interviews with agency officials 
 
An informal interview with a Florida Department of Environmental Protection (FDEP) 
official relayed that many governmental health and environmental officials are concerned 
with high risk groups mercury exposure through fish consumption, but also believed that 
the risks of ‘ all other individuals’ who are not  categorized within these high risks groups 
tended to be downplayed or attenuated. In addition, the FDEP official relayed that these 
guides do not consider recent health findings. Epidemiological studies, such as Etherson 
et al., (2003) have found a correlation between increased consumption of mercury 
contaminated predatory fish and the increased incidence of coronary heart disease among 
men. There were expressed concerns that recreational fishermen in Florida are at high 
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risk and should be outlined as a high risk group. The quote below was taken verbatim 
from the Florida Department of Environmental Protection official: 
 
 “Many men eat a lot of fish with high mercury. They think 
that they are being healthy eating more fish. Fish is 
recommended by American Heart Association as they are 
high in omega-3s.” 
 
Research has shown, many fish high in omega-3s tend to have high levels of mercury, 
such as tuna and mackerel. The informal interview provided invaluable information and 
rationale for some of the Florida Fish and Wildlife Conservation Commission maximum 
size restrictions.  An informal interview with an FDEP official revealed that maximum 
size restriction was emplaced to reduce consumption risk to persons eating fish from 
local freshwater fish sources. For example, in south Florida, only one bass may be 14 
inches in total length or longer (refer to section 2.2.1). Cleckner, et al., (1998) research 
showed that mercury bioaccumulated within a given individual fish and biomagnified 
with increasing trophic levels.  Figure 7.9 shows the relationship between increasing total 
length of fish and log10 total mercury levels. Although, some of the Florida Fish and 
Wildlife Conservation Commission restrictions may have been emplaced to reduce public 
health consumption, the public is not being informed as to the reason why these are being 
enforced. It is imperative that Florida Fish and Wildlife Conservation Commission 
communicate the reasons for maximum size restrictions; as opposed to just outlining 
them, if fish advisories are to be taken seriously. 
  
Figure 7.9: Correlation between total fish length for largemouth bass (at Loxahatchee) 
and total log 10 mercury levels, United States Geological Survey, 2003 
 
Verbal and email interactions with Florida Department of Health and Florida Department 
of Environmental Protection revealed risk management concerns as decisions are based 
on limited historic poisoning incidence and environmental data. The Florida Department 
of Health could only provide a complete year’s data based on 2008 mercury poisoning 
reports from registered physicians, although the database started in 2003. Florida rates for 
2008 are shown in figure 7.10.  
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Created by: Trina Halfhide 
Figure7.10: Mercury poisoning rate (number of persons diagnosed with mercury 
poisoning per 100,000 persons) using Florida Department of Health 2008 data 
 
Figure 7.10 shows the reported mercury poisoning rate for Florida. It should be noted that 
all reported cases are within coastal counties. Figure 7.10 demonstrates that Martin 
County had the highest reported rate of mercury cases. The second highest reported rate 
was in Broward County. Pinellas and Manatee Counties within the defined study area had 
reported mercury rates of 0.212620 and (0.212621- 0.254932) per 100,000 respectively.  
 
The results from this study revealed many key findings related to community awareness 
of mercury in locally caught fish in Tampa Bay. The discussion re-examines the results in 
context of the research questions and relates key findings to previous studies.  In addition, 
limitations of this study and policy implications would be discussed in the chapter 8. 
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Chapter 8: Discussion 
 
 8.1   Introduction 
 
This study examined the community awareness of mercury in fish utilizing a mixed 
methods approach. The discussion will re-examine the results in context with the research 
questions: 1) Are mercury consumption risks associated with fish being communicated 
effectively by environmental policy makers (state and local government)? 2) Do all 
fisherfolk have equal access to, and understanding of risk consumption information that 
allows for informed decision making? and, 3) Does mercury risk information change 
behavior among fisherfolk? 
 
The mixed methods approach used in this study not only facilitated different segments of 
the fishing population to be sampled, but allowed the results from these two survey 
sampling methods to be contrasted and increased the validity of the study. Online surveys 
permitted an examination of generalized patterns that influenced viewing of mercury 
related risk information whilst, field surveys facilitated in-depth analysis of risks to be 
determined. In addition, key personnel interviews with agency officials were used to gain 
an understanding of agency officials’ sentiments of current state mercury laws.  
 
8.2   Research question 1: Are mercury consumption risks associated with fish being 
communicated effectively by environmental policy makers (state and local government)? 
 
The agencies outlined in this study: Florida Department of Environmental Protection 
(FDEP), Florida Department of Health (FDOH), Florida Fish and Wildlife Conservation 
Commission (FFWCC) and Florida Department of Agriculture and Consumer Services. 
The aforementioned agencies had very limited visible collaborative policies, programs 
 69 
and guidelines as it relates to mercury issues. Florida Department of Health 
responsibilities include determining the potential for adverse human health effects from 
consuming the local fish and issuing fish consumption advisories, whilst the 
Environmental Protection Commission of Hillsborough County implements federal 
programs at the local level and also issues advisories. The guidelines outlined in local 
Hillsborough County Environmental Protection Commission advisories are in most cases 
consistent with the State advisories. Both agencies have highlighted women of 
childbearing age, pregnant women and young children as being high risk groups in their 
consumption advisories. Although the guidelines in the fish advisories tend to be 
consistent between agencies, the Florida Department of Agriculture and Consumer 
Services (FDACS) recommendations (figure 2.7) did conflict with the other agencies 
guidelines. FDACS recommended consuming predatory fish, such as shark and swordfish 
twice a week to maintain a healthy heart. This difference in information may be a 
reflection of their interest groups they represent. The Florida Department of Agriculture 
and Consumer Services (FDACS) represent the interest of state agriculturalists and 
commercial fishery industries. Large disparities in the conveyance of risk information 
suggest there is the need to have one unifying committee to address mercury issues. In 
addition, interviews with agency officials (section 7.4) emphasized the need for agencies 
to collaborate and devise a fish advisory that includes recent risk findings, such as men 
with elevated blood mercury levels associated with high consumption of fish was 
correlated to high incidence of coronary heart disease (Etherson et al., 2003).  
 
In addition to the interagency divide, there was an apparent disconnect between agency 
officials and lay persons. This paradigm lock may be due to the belief that a higher 
priority should be placed on vulnerable groups: women and children. The agencies do not 
seem to be overly concerned with higher incidences of coronary heart disease among men 
associated with elevated blood mercury levels (Etherson et al. 2003). The attenuation of 
men’s risk may exist because men innately tend to have higher body masses than women 
and children and can therefore be exposed to higher concentrations, without experiencing 
any adverse effects from which a safe level, or reference dose is derived. Risk assessment 
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methodology consists of several concepts and may not be easily understood by 
professionals not involved in risk assessment. Safe levels for the different types of fish 
are determined using a known body weight of 70kg and considers that any given 
individual would be eating a portion of fish (six ounces). However, most persons 
customarily eat more than six ounces of fish for a given meal. The Florida Department of 
Health consumption guideline outlines the portion size of fish that should be consumed, 
however it is unknown how many people understand this information and follow the 
stipulated portion sizes.  
 
Figure 7.10 showed that all the reported rates of mercury were in coastal counties. In 
addition, this figure also showed that there were cases in the defined Tampa Bay study 
area. These results are consistent with Karouna-Renier et. al. (2008) study, authors 
showed that coastal populations consumed more fish than inland populations which 
correlated with higher blood mercury levels. Although the rates are usually higher among 
coastal population, the rates depicted in figure 7.10 are deceptive and only show 
confirmed cases of mercury poisoning. However, mercury poisoning associated with 
contaminated fish presents an insidious risk as symptoms are similar to other neurological 
diseases. As a result, many cases could be misdiagnosed as other diseases such as early 
Parkinson’s disease and the cases are underreported. It is estimated that 85,000 children 
in United States are born annually at risks for neurological defects associated with fetal 
exposure to mercury (Anderson et al., 2004).  These cases are not typically documented 
by the Florida Department of Health as a mercury poisoning case. 
 
According to Slovic (2000), decision makers within agencies are forced to construct 
simplified models to deal with risks as there are cognitive limitations associated with the 
science of risks. In this study, the certainty of risks to the general fishing population is 
unknown. Unknown outcomes lead to the rationalization of the construction of basic 
models, such as those being utilized by state agencies to deal with mercury issues. The 
lack of reliable historical mercury poisoning incidence data reflects the failure of modern 
scientific institutions and agencies to address technological risks with rigor reduces the 
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respect of the public which they are trying to protect. Often times, risks are rationalized 
and politicized within the agency and the scientific objective is lost. Burger (2005) study 
produced similar results and concluded that fish advisories are often politicized and 
agency officials tend to base their decisions on guiding principles rather than the science 
behind the risk. This makes uniformity of messages among governmental entities 
difficult. In addition, in the same study it was noted that there tended to be a shift of 
responsibility from agencies to individuals in reducing individual health risks.  
 
Results from this study also suggested that the fishing community may have heard that 
mercury was present in fish but was not informed of the details of the consumption risks 
or the rationale for consumption freshwater maximum size restrictions. Active 
educational outreach is crucial if recreational fishermen and Tampa Bay residents are to 
be knowledgeable of the mercury consumption risks presented to them. Publishing 
consumption guides is the first progressive step in community outreach; however 
effective communication of complex scientific risks would not be achieved in a short 
period and should be part of long-term goal of agencies. Building lasting relationships 
with the fishing community requires continuous liaison on the part of agencies. Education 
should be the focal point in any human health or environmental plan. Many may argue 
that if fishermen and fisherwomen became more aware and followed consumption 
guidelines, there will be lower stock levels of fish at lower trophic levels with lower 
risks, such as Blue Gill and Redear Sunfish, as persons would overfish the edible, low 
risks fish. However, state officials believe that most fishermen are not overly concerned 
of the risks presented to them as risks have not been communicated effectively and 
therefore ecological instability is not a major concern in the immediate future. Ecological 
assessments could determine if stock levels of game or popular fish are dwindling and 
revisions of to existing minimum size restrictions are necessary for outlined game fish.   
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8.3   Research question 2: Do all fisherfolk have equal access to, and understanding of 
risk consumption information that allows for informed decision making? 
 
Awareness to mercury consumption risks information was assessed using field and online 
surveys. As previously mentioned, online surveys were conducted to assess a larger 
segment of the local fishing population and determine variables that contributed to the 
viewing of mercury related risks information. Whilst field surveys were utilized to gather 
robust qualitative data from survey participants, they also allowed explanatory risks 
information to be delivered.  
 
Although, the overall response rate for the online study was 5.58% when considering the 
total recruited population size of 7334, the response rate did vary between individual 
databases. There was a zero response rate for databases with military sportsmen and 
lifetime licensees (persons 65 and older). The low response rate among military 
sportsmen may be because they are still fulfilling their serving duties.  The low response 
rate among the lifetime licensees was similar to Deutskens et al., 2004 which showed 
1.8% response rate among respondents ages 65 to 74. In addition, this study’s results 
showed an overrepresentation of younger and higher education persons. Similarly, this 
study had approximately 63.2% of respondents between the ages of 18 to 50 and 77.6% 
of participants had received at least some college level of education. Cook et al., (2000) 
argued that the representativeness of samples was more important than the response rate. 
The online survey was distributed to the entire population of licensees with email 
addresses with the defined study area of Hillsborough, Manatee and Pinellas Counties to 
allow all fishermen equal opportunity to participate in the survey. There was an 
overrepresentation of individuals which were Caucasian (89.9%), possessed an above 
median level of income (74.3%) and men (87.7%). While most of the participants were 
Caucasian, this proportion tended to be consistent with the census of (81.3%). Likewise, 
the proportion of women (12.3%) was similar to the proportion of licenses sold to 
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women. A future study could utilize a stratifying sampling method and try to obtain more 
individuals within those group identified as being underrepresented.  
 
The odds ratio from the binary logistic regression results is used to interpret how a given 
variable of significance contributed to the viewing of mercury related risk information. 
Results revealed that the use of internet sources for public health information and having 
a freshwater license significantly influenced viewing of mercury consumption risks 
related information (p<0.10). In addition, sex, above median levels of income and type of 
license did influence the viewing of consumption risk information (p<0.05). These 
variables’ contribution to viewing of mercury related risk information are discussed in 
greater detail below. 
 
8.3.1   Internet media sources 
 
The result from the binary logistic regression showed that the odds of viewing mercury 
consumption risk information are 1.748 times more when utilizing internet sources of 
public health information, when other variables are held constant. The internet to date can 
no longer be considered a luxury. Internet has become an important tool for 
communication, knowledge and earning a living in modern society. Most agencies relay 
natural and technological risk information or data on the web in real time or live. Florida 
Department of Health publishes its state advisories online. Results from this study were 
consistent with Hesse et al., 2005 study, which stated that approximately 63.6% of 
persons in the United States with internet access have utilized internet sources of 
information for themselves or others within a 12 month period. It should be noted that 
Chakraborty and Bosman (2005) results showed income ownership inequality in personal 
computer had been continuously declining; although the Southern United States where 
this study was based experienced the greatest digital divide in all of the United States. 
Unequal or limited access to internet sources could imply that there is unequal access to 
public health and risk information. Although, ethnicity was not a significant variable in 
influencing viewing of fish advisory information in this study, it should be noted that 
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Chakraborty and Bosman (2005) results did show that income inequalities among 
computer household have decreased rapidly among whites between 1994 and 2001; 
however, comparative results were not seen with African Americans. If risk information 
is being increasingly available on the internet and governmental agencies issuing these 
advisories reduce the use of other sources, disenfranchised or less economically 
privileged individuals may become more vulnerable to health risks, such as mercury 
poisoning due to the indiscriminate consumption of contaminated fish.     
 
Risks could be amplified or attenuated by internet media sources. The ability to update 
information using live news feeds and reports allows audio and virtual messages to be 
seen by the majority of modern society within seconds of an incident happening. Stigma 
and experiences become embedded before all facts are gathered. Creating experiences for 
viewers may be counterproductive for risk intuition as people become desensitized to 
claimed dangers.     
 
8.3.2   Type of license 
 
Type of license did influence viewing of mercury information (p<0.05). The odds of 
viewing mercury consumption information are 0.328 times less when possessing a 
‘freshwater only’ license and possession of a saltwater license is used as the reference 
variable.  Likewise, the odds of viewing mercury consumption information are 0.318 
times less when possessing both ‘freshwater and saltwater’ license and possession of a 
saltwater license is used as the reference variable. Results indicated that people were 
most interested in capturing saltwater species, even if they were at a freshwater site. Most 
of the game fish sought after tended to be saltwater game fish. In addition, many avid 
fishermen with saltwater licenses tend to read fishing magazine and actively seek 
information about the fish they are capturing. Many avid fishermen tend to acknowledge 
that predatory fish have more mercury than the species in the lower trophic levels and 
always highlight saltwater top predator game species, such as tuna and neglect to mention 
any freshwater ones. This may be due to saltwater fish being regularly sold and familiar 
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to the general public, including survey participants, compounded by there being more 
effective communication of saltwater fish consumption risk by agencies, including Food 
and Drug Administration (FDA). Researchers established that mercury levels in saltwater 
fish tend to be higher than in freshwater fish (Kannan et al., 1998; Cleckner et al., 1998). 
Viewing of risk information may be consistent with the fish that can be purchased at their 
grocery store. More people wish to consume saltwater, so they seek or view information 
that are consistent with their consumption interests. Results suggesting that people were 
more knowledgeable of consumption risks associated with saltwater fish were consistent 
with other risk communication studies. Burger, 2005 and Verger et al., 2007 have 
established that participants were more aware of the high risk fish which have been 
processed such as, canned tuna. 
 
8.3.3   Sex 
 
Results showed that although there were more male than female respondents (12.3%), 
which Z proportion is not significantly different (p< 0.01) when comparing proportions 
of regional licenses purchases (American Sportsfishing Association, 2005). However, the 
American Sportsfishing Association estimated that 29% of licensed fishers in Florida are 
women. In many studies there are notably more male fishermen. Burger (2004) notes 
there were significantly more men that fished than women in a similar study done in 
Central New Jersey. Fishing tends to be a male dominated activity (Anderson, et al., 
2004). It should be noted that even though fishing tends to be a male dominated activity, 
there was an inherent sampling error when more than one licensed fisher used the same 
email contact, as in the case of husband and wife at the same residence. In was observed 
from sensory viewing that most of the emails would correspond with the man’s name. 
Survey monkey, the survey provide would not distribute the email twice, although there 
were two different persons with the same listed email contact.    
 
 The odds of viewing mercury consumption risk information are 0.390 times less when a 
female licensee is considered and all other variables are held constant. This outcome is 
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consistent with results from similar studies. Anderson et al. (2004) notes awareness of 
advisories varied significantly by sex, women being less aware of local fish advisories 
and specifics relating to the levels of mercury to the trophic levels of fish. The authors 
related their results to the premise that sport-fish advisory communication programs have 
traditionally targeted licensed anglers, who were predominantly white males. It should be 
noted that although women were generally less aware about mercury advisories, all 
women (46) surveyed knew that mercury in fish was detrimental to human health. Results 
from z-test for proportions test revealed viewing of risk information between women of 
reproductive age (18-50) and women of non-reproductive (> 50) was not significant (z-
score =1.042, p>0.01). These results suggest that there are no differences in viewing or 
access to information within the female licensee participants. Younger women of 
reproductive age, a target audience group for fish advisories were not viewing 
significantly different than women of other age cohorts. While, these empirical results 
suggested that women were viewing the information less, no conclusions could be drawn 
to determine whether patterns of viewing mimicked the perceptions and understanding of 
the actual risk within this subgroup.   
 
8.3.4   Income 
 
The odds of viewing consumption advisories were 1.990 times greater when the licensee 
has an income above the national median (40,000-60,000 per annum) and all other 
variables are held constant (p<0.05). 74.3% of those surveyed licensees fell within this 
category. In this study, the number and type of license varied with income level (table 
7.4). The largest proportion of participants possessed above median levels of income for 
all types of licenses (freshwater only, saltwater only and ‘both saltwater and freshwater’). 
The largest number of individuals possessed a freshwater license. One would expect that 
income would be linked to greater access to media resources, especially internet sources 
and this may have played a role in increased viewing of fish advisories. However, above 
median levels of income and the internet as a risk information source were not highly 
correlated (p>0.05).  
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Although the quantitative binary logistic regression results were able to provide an 
indication of factors influencing viewing of advisory information, the qualitative data 
results stemming from open-ended questions provided explanatory data into 
understanding the dreaded consumption risk of eating mercury contaminated fish. There 
were a few cases in which participants believed that the fish was safe to eat as there were 
no advisory signs at the state parks or publicly assessed fishing areas. One respondent 
stated adamantly that no advisories were issued for Hillsborough River as there were no 
signs posted at any of the fishing points. In addition to inequity in information access, 
there were several misconceptions. Misconceptions could be considered as rationalized 
dissonance without any theoretical risks reduction. Most participants (79.2%, 358 from 
both online and field surveys) stated they knew mercury was toxic and present in fish. 
Many understood that mercury was a contaminant and had ill effects on the environment 
and human health in general. However, more in-depth field surveys revealed that 
although participants claimed they knew mercury was present in fish and had deleterious 
health effects; most did not understand the fate of mercury in the environment or within 
an individual fish.  
 
8.4   Research question 3: Does mercury risk information change behavior among 
fisherfolk? 
 
The risks associated with consumption of mercury contaminated fish are considered a 
low probability, high consequence event, according to Slovic’s (2000) classification. The 
effects associated with such events or poisoning events tend to be long lasting. This 
section examines how participants perceived consumption risks associated with mercury 
in fish and if behavior changed in response to risk perceptions. Most participants (79.2%, 
358 from both online and field surveys) stated they knew mercury was toxic and present 
in fish. Many understood that mercury was a contaminant and had ill effects on the 
environment and human health in general. The majority of respondents that demonstrated 
an effective means of reducing consumption risk did so by reducing their consumption of 
 78 
fish in general or avoided certain types of fish (species or type of production) of fish.  
However, many in-depth field surveys revealed that although participants claimed they 
knew mercury was present in fish and had deleterious health effects; most did not 
understand the fate of mercury in the environment or within an individual fish. 
Furthermore personal communication with respondents revealed several misconceptions 
as to how an individual could reduce one’s consumption risks. Misconceptions could be 
considered as rationalized dissonance without any theoretical risks reduction.  Section 
7.3.4 outlined the many theories people believed as to why an individual’s health was not 
being jeopardized by consumption of local fish. Some of these theories mentioned in the 
results included: knowledge of the physical environment of their fishing location, the 
acquisition of risk information that many fishermen/ fisherwomen were not privy to and 
confidence in future government health systems. A risk communication study by Sustein, 
2002 examining the perception of radon contamination revealed that many people held 
many inaccurate beliefs. Participants’ beliefs and the lack of knowledge pertaining to 
radon exposure made the problem seem more severe and unsolvable than the reality of 
the risk. 
 
A full examination of all self–reported changes in behavior revealed an approximately 
50% dichotomy between risk attenuation and amplification responses. These results may 
be due to the nature of both fishing as a recreational activity and mercury as a dreaded 
risk.  Recreation was the primary reason for fishing for most and any risk associated with 
the voluntary activity itself could be deemed as negligible. However, mercury could be 
deemed as an involuntary, unknown dreaded risk, which not all is known to science (refer 
to figure 3.1). Any given individual must weigh the benefits and risks of their own 
situation. For example, individuals who refused to eat fish because they are 
knowledgeable that mercury is found in fish would also reduce one’s health benefits 
derived from consuming fish, such as lower cardiovascular disease risks. Some 
respondents perceived that the dreaded risks associated with mercury poisoning far 
outweighed the benefits. One female survey respondent indicated that her sister, a 
marathon runner experienced mercury poisoning and refused to eat any fish caught. She 
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practiced catch and release (section 7.3.4). However, some believed that the benefits 
associated with consumption of fish far outweighed any dreaded risks associated with 
eating contaminated fish. For example, online respondent 162 stated: 
 
“No have not changed consumption. Health benefit far outweighed the 
concerns.” 
 
There were two online responses which demonstrated that participants had knowledge of 
higher risk individuals and a change of behavior occurred to protect such individuals’ 
family members. For example, online respondent 130 replied: 
 
“Eat less fish during wife’s pregnancy. Careful about feeding children fish.” 
 
Both Florida Department of Health and Hillsborough County Environmental Protection 
Commission have highlighted young children, women of child bearing age and pregnant 
women as higher risk groups. The consumption guide produced by Florida Department of 
Health recommended different consumption frequencies for the vulnerable risk 
individuals and another for all other individuals. Although only two responses suggested 
that individuals knew that women and children were higher risk groups, Burger et al., 
(1999) results demonstrated that pregnant women were less likely to know about 
consumption advisories than non-pregnant women. It should be noted that while 
sustainability was mainly examined in the context of sustaining health, this study also 
examined how risk perception may affect sustainability of the fishery resource (refer to 
Section 3.4). If suddenly, people became increasingly aware of mercury in fish, they may 
drastically change their behavior. Furthermore, the fishing community may possibly 
consume fish in a lower trophic level or overfish the smaller sized predatory fish, such as 
Swordfish. In observance with the Millennium Development Goal 7: ensuring 
environmental sustainability, if behaviors of fishermen/ fisherwomen do change 
drastically, a study should be conducted to assess the ecological stability of game fish. An 
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ecological shift may mean that rivers and lakes should be restocked or there should be 
stricter permits guidelines.  
 
 
The results of this study have revealed critical flaws in existing mercury risk 
communication management policies and programs. Results have suggested that 
messages vary according to the interest of the individual agency and there is a need for 
future interagency collaborations. Policy implications are discussed in more detail in 
section 8.6 (policy implications).  
 
8.5   Limitations and future scope for the study 
 
There are a few limitations of this study and these should be addressed. Firstly, this study 
did not take any biological samples and therefore no definitive correlation could be made 
between participants’ fish consumption and actual levels of mercury exposed to. 
However, other studies such as Mahaffey et al. (2008) and Harada (1998) have 
determined that there is a correlation between the contaminated fish consumed and blood 
mercury levels and mercury levels in hair, respectively.  
 
One of the limitations associated with ethnographic research is that many persons tend to 
report the most current behavior or concerns and do not necessarily express their deepest 
concerns in a single interaction. For example, the species identified as being consumed 
was linked to the time of the year or the fish they had caught that day. Six field 
participants surveyed during the months of November 2008 and March 2009 identified 
sheepshead as being regularly caught and eaten. However, sheepshead is a migratory 
species and is found in the Tampa Bay Region during the winter months. Likewise, 
participants in the Tarpon Springs area identified deep sea fish that they were catching 
the same day as being caught and consumed on a regular basis. In addition, most 
ethnographic studies including this one would have restrictions based on the sampling 
method or the surveying technique utilized. Five publicly accessed fishing areas were 
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selected based on their popularity among local fishermen and identification of the site 
being within a mercury impaired site (USEPA, 2008). In addition, these study sites may 
not be representative of the entire Tampa Bay subsistence and recreational fishermen 
population. In addition, online surveys were used because they were more amenable to 
the other segments of population, such as affluent individuals with boats than ‘paper-and-
pencil’ surveys. Slovic (2000) notes that white males who usually have higher incomes 
tend to perceive risks less than their female and non-white counterparts. A combination 
of ‘paper-and-pencil’ or field surveys and online surveys were utilized to obtain a wider 
range of participants with different socio-demograpics.  
 
Using selection criteria: licensee must be 18 years or older, correctly geocoded with an 
address within Tampa Bay (Hillsborough, Manatee or Pinellas counties) and having a 
registered email address in the database may suggest that there may be some inherent 
biases in the sampling procedure used.  The latter criterion is probably the most exclusive 
of the three criteria. In addition, the binary logistic regression only used an entry if the 
respondent completed the survey; entries without all invested independent parameters 
were omitted from the binary logistic regression analyses. Although these stipulations 
may be considered excessive by some, the study still revealed statistically significant 
findings relating to access of mercury consumption risk related information.  In addition, 
the quantitative binary logistic regression model determined which discrete socio-
demographic variables influenced fish advisory viewing. This model did not consider the 
role political and cultural factors played.  However, Weber and Hsee (2009) results 
demonstrated cross cultural differences between participants was a stronger determinant 
for risk perception than income and occupation. Only one question examined differences 
in food preparation. Future research could examine cross- cultural differences in the 
perception of mercury in fish.  
 
 
 
 
 82 
8.6   Policy implications 
 
Results revealed that risk communication by agencies did not facilitate optimal risk 
reduction among recreational and subsistence fishermen in Tampa Bay. Although, the 
development of a fish advisory is supposedly a joint collaboration, an analysis of 
agencies’ literature revealed that recommendations and fish consumption guidelines did 
not relay the same information. Florida Department of Consumer and Health Services 
(FDACS) suggested eating fish such as, shark and swordfish at least twice a week to 
maintain a healthy heart. However, Florida Department of Health suggested that persons 
in high risks groups (women of childbearing age and young children) should not eat 
swordfish. This conflict in information conveyance may be indicative of the specific 
interest groups they represent. Attenuation of mercury risks and conflicting information 
may result in the lay public not trusting agencies, which are responsible for ensuring 
public health is maintained. An independent ombudsman, who is preferably a risk-
communication specialist, should overlook the fish advisory process to ensure the risk 
messages being conveyed reflect the science and not guiding principle. Training is the 
risk communication arena is necessary to develop a tailored program. Figure 8.1 shows a 
conceptual mediated risk communication model, which considers all groups which 
contribute to the risk communication process. Sustein, 2002 argued that too much 
information might even make people less informed as people have a limited capacity to 
process information, such as complex incidence rates such as 1 per 100,000 may be 
difficult to conceptualize. Although, it is the responsibility of agencies to ensure people 
understand the insidious risk and heed advisories, people facing pervasive risk 
information may experience ‘information overload’ and may cause persons in the public 
to treat the information as no information. In addition, Truckner (2009) results revealed 
that 93% of the health care professionals indicated that they did not distribute human-
induced environmental degradation information, such as mercury contamination to their 
patients, although 75% of respondents indicated that there was an unfulfilled need for 
education concerning adverse health impacts associated with human-induced 
environmental degradation. 
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Results suggest that people are generally not overly concerned with mercury 
contamination in fish, especially freshwater fish.  Explanatory data from surveys 
demonstrated that persons were more aware of mercury in saltwater fish. Although, 
saltwater fish tend to pose more of a potential risk, the public should be aware of local 
freshwater fish that are contaminated. USEPA recommends limiting consumption of local 
freshwater fish that are not under state advisories. However, most people consult their 
state advisories over federal ones as these agencies are more locally active. The 
freshwater guide issued by the Florida Fish and Wildlife Conservation Commission 
outlines maximum size freshwater restrictions for freshwater fish that are notorious for 
high mercury levels. However, the guide does not state the reason for the maximum size 
restrictions. In addition, familiarity of species of fish may play an important role in how 
the person perceives the consumption risk. Many responses suggested that participants 
favored saltwater fish to freshwater fish, lived in the Tampa Bay area for a long period 
and had favorite fishing spots and had not seen any reasons for concern. More in-depth 
research examining cultural dynamic and people’s background beliefs would be helpful 
in determining the optimal risk communication program agencies should adopt when 
tackling fish advisories.    
 
In this study, results demonstrated that women viewed fish advisories less than their male 
counterparts. In addition, women of reproductive age, a target group for fish advisories 
had not viewed fish advisories significantly more than all other age cohorts. 
Approximately, 4.7 million (16%) women of childbearing age nationwide are estimated 
to have potentially unsafe blood mercury levels and about 630,000 newborns are at risks 
of neurological and developmental health problems. Indiscriminate consumption of 
mercury contaminated fish presents an insidious risk to recreational and subsistence 
fishermen in Tampa Bay. More proactive measures should be adopted to protect 
vulnerable populations. In meeting long-term objectives of this study, fish advisory 
warning signs will be placed along fishing sites along the Hillsborough River to increase 
local fishermen’s awareness of mercury levels in the different species of fish. These sign 
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will mimic the Environmental Protection Commission consumption guidelines (figure 
2.5).  
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Figure 8.1: Mediated risk Communication Model, adapted from Durant and Lindsey 
(1999,pp.5) 
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Chapter 9: Concluding Statements 
 
With increasing industrialization and energy consumption but limited environmental 
remediation to reduce environmental and health burdens associated with mercury, fish 
advisories remain the primary means of reducing human exposure to mercury. Results 
from the binary logistic regression suggested that the following parameters were 
statistically significant when considering viewing of fish advisories: sex, internet sources 
of information, above median levels of income, sources of public health information and 
type of license. In addition, open-ended responses suggested that people were expecting 
to see signs at fishing sites, if there was a local advisory in effect. There were no signs 
posted at the publicly accessed fishing areas, which gave some a false sense of security in 
fish consumption safety. Currently, mercury consumption risks associated with fish are 
not being communicated and understood in such a manner that ensures equal access to 
the decision making process to maintain health. Both field and online surveys established 
that although people stated that they knew mercury was found in fish, many did not 
understand the fate of mercury in the environment or fish. There were many instances 
where individuals attenuated mercury consumption risks, whilst others amplified it. 
Agencies and health care providers do understand that the information is not being 
relayed to all members of public. Yet, still there is passive educational outreach using 
limited media.  
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Appendix 1: Glossary of terms 
 
Age connotes the number of years that the number of years that the respondent has 
experienced life.  
 
Community: In this study, the concept of community refers to those that have the shared 
common interest of fishing in the Tampa Bay Region.  
 
Dependent variable: Viewing of fishing advisories will be used as the dependent variable 
in the proposed study.  
 
Ethnicity in this study connotes individuals that share cultural, linguistics, and behavioral 
traits and includes racial characteristics. The participant is asked how they would identify 
themselves.  
 
Household income refers to the collective monetary consumption opportunity those 
persons in a household in a year. Income groups were categorized for the purpose of this 
study. The lowest income group defined was less than ten thousand dollars and the 
largest income group defined was greater than one hundred thousand dollars.  
 
Independent variables: Independent variables include ethnicity, household income, sex, 
age, occupation and highest education level achieved. Ethnicity, sex, occupation and 
highest educational level achieved are qualitative and discrete categories, whereas 
household income and age will be used as quantitative but discrete as they are 
categorized into categories in the semi-structured survey.  
 
Occupation refers to persons’ main source of income and livelihood and is an open ended 
question in the survey. This criterion would consider part-time and full-time positions.. 
Occupational vulnerability was characterized by the recognition of the stated occupation 
within an industry considered as possibly having a mercury exposure by Florida 
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Department of Health. Occupational vulnerability did not necessitate an obvious 
exposure risk to that individual.  Persons within a recognized higher risk industry, such as 
those working in the medical field may know about mercury from ‘on the job training’ 
and their use of instruments which contain mecury.  
 
Response rate: The percent of persons that that participated in your survey divided by the 
total number of respondents recruited for the survey.  
 
Sex in this study refers to the external biological expression of men and women. It is 
anticipated that this variable would be used to determine if risk perception differs by sex.  
 
Tampa Bay resident: Anyone having a residence or zip code in Hillsborough, Pinellas or 
Manatee Counties. 
 
 
 98 
  
Appendix 2: List of geocoding databases created 
 
The following is a list of the various address databases created: 
01- Hillsborough resident 5-year freshwater licenses 
02- Hillsborough full resident freshwater licenses 
03- Hunting and freshwater combination licenses 
04- Hillsborough freshwater, saltwater and hunting combination licenses 
05- Hillsborough gold sportsman licenses 
06- Hillsborough resident sportsman licenses 
07- Manatee captain licenses 
08- Manatee 5-year saltwater licenses 
09- Manatee full-resident saltwater licenses 
10- Manatee 5-year freshwater resident licenses 
11- Manatee full-resident freshwater licenses 
12- Manatee freshwater and saltwater resident licenses 
13- Manatee Life Sportsmen 
14- Hillsborough Freshwater and saltwater resident licenses 
15- Hillsborough chartered licenses 
16-  Hillsborough lifetime saltwater licenses 
17- Hillsborough  5-year saltwater 
18- Not applicable 
19- Pinellas Resident saltwater licenses 
20- Pinellas over 65 sportsman licenses 
21- Pinellas Resident saltwater licenses 
22- Pinellas lifetime saltwater licenses 
23- Pinellas lifetime sportsman 
24- Pinellas military gold sportsman 
25- Pinellas 5 year resident 
26- Pinellas fresh salt 
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27- Pinellas resident gold sportsmen 
28- Pinellas charter 
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Appendix 3: Email invitation sent to licensees in Hillsborough, Manatee and Pinellas 
Counties 
 
Hello Florida Anglers, 
Fishing serves as both a popular recreational activity and an important source of food for 
many of us who utilize Florida's lakes, rivers, gulf, and bays. The preservation of a 
healthy fishery is critical to these interests. Research at the University of South Florida is 
focusing on methods to help provide a healthy and sustainable fishing resource for 
recreational anglers. 
My name is Trina Halfhide and I am writing to ask for your participation in this non- 
profit research project. I am University of South Florida (USF) graduate student 
examining fishing habits and consumption patterns of locally caught fish in our Tampa 
Bay community. The attached survey should take no longer than 10 minutes of your time. 
You can stop participating at any time. Your responses will be used for statistical 
analyses and no individual data will be published. If you have any questions or concerns 
about this study or the manner in which this survey was conducted, please feel free to 
contact Fenda A. Akiwumi, PhD.  She can be contacted via email 
atfakiwumi@cas.usf.edu or telephone at (813)974-6887. 
 Please double click on link to start survey: 
 http://www.surveymonkey.com/s.aspx?sm=lORBguq1mLK4SHdc_2fTk_2fyg_3d_3d 
Thank you in advance for participating in this study and taking an additional step to make 
Tampa Bay's resources more sustainable. 
 Appendix4: Semi- structured survey used in this study 
 
 
Park and internet semi-structured survey among Tampa Bay recreational fishers 
Date: 
Sex: 
Questions: 
1. What is your age? ? less than 18 , ? 18 to 25, ? 26 to 35, ? 36 to 50, 
 ? 51 to 65, ? over 65 
If the subject is less than18, indicate that the survey is for persons older than 18 
years of age and end survey as indicated on page 1.  
2. How would you identify your ethnicity? ? Caucasian, ? African American, ? 
Hispanic, ? Native Indian,  ? East Indian, ? Mixed, ? Asian,   
3. Do you live in the Tampa Bay area (Hillsborough, Pinellas or Manatee Counties)? 
? Yes, ? No 
4. What is your most visited or favorite fishing site? ______________ 
5. What is your occupation? ________________________ 
6. How many years have you been in this occupation?__________ 
7. What is your highest level of formal education? ? some elementary, ?  through 
8th grade, ? some high school, ? high school graduate, ? some college, college 
graduate, ? vocational (trade) school, ? post-graduate degree,  
? Other (specify)______________ 
8. What is your household income in US dollars? ? less 10,000, ? 10,001 to 20,000, 
? 20,001 to 30,000, ? 30,001 to 40,000, ? 40,001 to 60,000, ? 60,000 to 
100,000, ? more than 100,000 
9. How many persons live in your household including yourself? ______ 
10. How many persons are in the following age groups? (  ) Adults (greater 
than18years), (  ) Children between ages 10-18 years, (  )less than10 years, 
(_)between1 to 3 years, (_)less than 1year 
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11. How often do you fish? ? More than 5 days/ week, ? 2 to 4 days/ week, 1 day/ 
week, ? a few times a year, ? rarely, ? never 
 
12. Do you and your family eat the fish caught? ? Yes, ? No, ? Sometimes  
13. What are some of the fish you catch and eat regularly? 
• _________________ 
• _________________ 
• _________________ 
14. How do you decide which fish to keep? ? Size, ? Type of fish, ? Keep all, ? 
other, Specify ______________ 
15. What are your reasons for fishing? ? food, ? recreation, ? income (money) 
16. How often do you eat fish in general? ? 3 times or more/ week, ? 1to 2 times/ 
week, ? 1or 2 times/ month, ? few times a year, ? rarely 
17. How do you prepare the fish (choose more than one option where applicable)?  
? fried, ? ceviche, ? baked, ? grilled, ? stew 
18. Do you eat all parts of the fish including skin, cartilage? ? Yes, ? No 
19. What are your main sources of public health information? ? Radio, ? Television, 
? Internet, ? Municipal Bulletins, ? Employer, ? Doctor, Other(specify)______ 
20. Are you aware that some fish contain mercury levels that may be harmful to some 
people? ? Yes, ? No 
21. Have you seen any information mentioning that mercury is found in certain types of 
fish? ? Yes,  ? No  
22.  If yes to the previous question, has the information influenced your fish 
consumption? ? Yes, How? __________________________________, ? No 
 
This brings us to the end of our survey. Thank you for your participation. If you wish to 
obtain more information about mercury in fish, you can refer to Florida Department of 
Health at: 
http://www.doh.state.fl.us/environment/community/fishconsumptionadvisories/fish_eat
ing_guide_eng.pdf 
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Appendix 5: Semi-structured interview questions and topics  
1.   To gain a historical perspective of mercury policy within Florida. 
2.   To determine if there are any differences between USEPA and FDEP guidelines in 
what is considered 'impaired waters' 
3.   To determine if there are any hot spots. Are these synonymous with impaired 
waters? 
4.   To determine if the Tampa Bay is considered a hot spot, when taking into account 
water/ sediment environment? Or consumption issues? 
5.   To gain a greater understanding of consumption issues as it relates to policy. What 
is the role of each agency in the policy process, including FDEP?  
6.   To obtain whatever data that would strengthen my study. 
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Appendix 6: Exemptions to purchasing a license 
These exemptions were taken verbatim from the Florida Fish and Wildlife Conservation 
Commission (FFWCC) website. Retrieved from: 
http://myfwc.com/License/LicPermit_RecreationalHF.htm#exempt 
You do not need a hunting, freshwater fishing or saltwater fishing license or a *Florida 
waterfowl, turkey, snook, spiny lobster, archery season, crossbow season, muzzle-loading 
season, or management area permit if...  
? You are a child under 16 years of age.  (Also exempt from federal duck stamp 
requirements.)  
? You are a Florida resident age 65 or older possessing proof of age and residency 
or possessing a Resident Senior Citizen Hunting and Fishing Certificate.  Residents age 
65 or older may obtain, at no cost, complimentary hunting and fishing certificates from 
county tax collectors' offices.  
? You hunt or freshwater fish in your county of residence on your homestead or the 
homestead of your spouse or minor child, or if you are a minor child hunting or 
freshwater fishing on the homestead of your parent.  
? You are a Florida resident certified as totally and permanently disabled and you 
possess a Florida Resident Disabled Person Hunting and Fishing Certificate.  
? You are a resident who is a member of the Armed Forces of the United States, 
you are not stationed in this state, and you are home on leave for 30 days or less, upon 
submission of orders.  
? Effective Aug. 1, 2009 - You are a resident who is fishing with live or natural 
bait, using poles or lines that are not equipped with a fishing-line-retrieval mechanism, 
and you are fishing for noncommercial purposes in your home county.  However, you 
must have a valid fishing license to fish by any method in a fish management area.   
* These exemptions do not apply for the federal duck stamp. 
You do not need a freshwater fishing license if... 
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? You have been accepted as a client for developmental disabilities services by the 
Department of Children and Family Services.  The department must furnish proof to 
such clients.  
? You are a resident who is fishing with live or natural bait, using poles or lines that 
are not equipped with a fishing-line-retrieval mechanism, and you are fishing for 
noncommercial purposes in your home county.  However, you must have a valid fishing 
license to fish by any method in a fish management area.   
? You are fishing in a fish pond of 20 acres or less which is located entirely within 
the private property of its owner.  A fish pond is a man-made pond constructed for the 
primary purpose of fishing, entirely within the property lines of the owner and with no 
surface water connection to public waters.  
? You are fishing in a fish pond of 20 acres or more, whose owner has purchased a 
fish pond license at a fee of $3 per surface acre.  
? You possess a Resident Freshwater Commercial Fishing License.  
? You are fishing in the St. Mary's River or Lake Seminole (but not including 
tributary creeks in Florida) and have a valid Georgia fishing license.  
? You are freshwater fishing during Free Fishing Weekend (the first weekend of 
April). 
You do not need a saltwater fishing license or a snook or spiny lobster *permit if... 
? You have been accepted as a client for developmental services by the Department 
of Children and Family Services.  The department must furnish proof to such clients.  
? You fish from a for-hire vessel (guide, charter, party boat) that has a valid vessel 
license.  
? You fish from a vessel, the operator of which has a valid vessel license issued in 
the name of the operator of the vessel.  
? You fish for recreational purposes from a pier with a valid pier saltwater fishing 
license.  
? You have a valid saltwater products license.  
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? You fish for mullet in fresh water and you have a valid Florida freshwater fishing 
license.  
? You are a resident who is saltwater fishing from land or a structure fixed to land 
who has been determined eligible for the food stamp, temporary cash assistance, or 
Medicaid Program by the Department of Children and Family Services (DCFS). Proof 
of identification and a benefit issuance or program identification card issued by DCFS 
or the Agency for Health Care Administration must be on your person when fishing.  
NOTE:  Effective Aug. 1, 2009 - Residents and nonresidents fishing for a saltwater 
species (other than mullet in fresh water) from land or from a structure fixed to the land 
are required to purchase a saltwater fishing license.  
* These exemptions do not apply to tarpon tags. 
